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HERE is a movement afoot to emphasize specialisation as part of the 


training of many industrial technologists 


Recently, examples of sug- 


gested specialisation included a ceramic fuel technologist, a clay technologist, 
the glaze specialist, the ceramic engineer and the ceramic factory architect 

The Editor of Crramics in his recent address to the British Pottery 
Managers’ and Officials’ Association dealt with this 


Specialisation is the natural goal of all technologists 


However, the dan- 


ger of specialisation at the university or alternative adolescent educational 


CONTENTS 


FEATURE ARTICLES 


SGENCE aND THE Porrery 
DUSTRY By W. PF. Coxon 


Porter's PLASTER 


Some Uses or Veremicuuire By 
B. Dodgson 


Tunne. Kaw Costs. By L. Bullin 


Hich Temperature CONTRO. IN 
CemamMic Manuracture By L 


Walter 


MISCELLANEOUS 


POTTERY MaNnaGees ANNUAL 


DINNER 


actor y Mareeiacs Gas 
Reseach Board 4ist Report 


Nickel ALLOYS GLASS 4ND 
Porrery PRropuctios 


Testing Green 
Ware By H. Staats 


News FROM 


GEC. 


wl 


Slage 1s but to aggravate the present 
specialist tendency in technological train- 
ing. Surely it is obvious that during 
training for a specific industry the young 
man should gain as great and as wide a 
knowledge of the intrinsic parts of that 
industry as possible. Then, as he takes 
up a job, he will of necessity gradually 
become a specialist, but he will be a use- 
ful specialist, for he has learnt to fit in his 
specialist interest into the “whole.” 

If this specialisation is pursued as an 
early part of ceramic or other industrial 
education, the result is to lead to shall we 
say, a ceramic fuel technologist literally 
bursting with the didactic formula of his 
interest but lacking the comprehension of 
the other aspects of ceramic production 

Specialisation in youth is wrong in 
principle-—it has gone on long enough 
Specialisation is desirable as an end, but 
the means to this end is a broad practical 
as well as theoretical knowledge of the 
industry itself 

“No specialisation before thirty” might 
be a slogan to adopt by those interested in 
the training of industrial technologists 
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British Pottery Managers’ and Officials’ Association 


SCIENCE AND THE 
POTTERY INDUSTRY 
b 

WILFRED F. M.Sc., Ph.D., F.R.1.C., F.1.M. 


(Editor 


1 a meeting of the British Pot- 
tery Managers’ and Officials 
Association held in the North Staf- 
fordshire Technical College on 
Monday, Ist January, 1951, Dr 
Coxon said 
In the first place I would like to 
thank the British Pottery Managers’ 
and Officials’ Association for the 
privilege of speaking to you tonight 


Science Lives on Commerce 

I am going to be very commercial 
in my remarks, for one of my major 
criticisms of science 1s that it lives 
on the commerce of the country and 
makes not the slightest effort to 
understand this source of its 
mecome ! 

1 came the course of 
duties to the Potteries to see for 
myself The more | talked to 
people up here, the more I was im- 
pressed with the tremendous interest 
which prevails among the executives 
in the pottery industry. The more 
I became fascinated with this amaz- 
ing industry, which to say the least 
of it, is truly unscientific within the 
present day meaning of science. It 
reminded me of a little cutting 
shown me once by Sir Stafford 
Cripps when worked the 
Ministry of Aircraft Production, of 
which he was the Minister. It was 
a caricature of a “Scientific Type” 
writing his report, which read: “The 
centre of gravity of the Bumler Bee 
is too far forward, its wing loading 
is insufficient and its tail is too 
heavy, so that it cannot fly'” And 


in my 
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underneath were the cryptic words: 
“But the Bee has not taken a course 
in applied mathematics, so that it 
continues to fly just the same.” 


Truth from Controversy 

Firstly, let me say that I am 
heartily sick of the way we are 
moving in all fields of our economic 
as well as scientific life, where the 
attitude of “you scratch my _ back 
and I'll scratch yours” prevails. And 
so itis that T intend to be somewhat 
controversial, for in controversy one 
tends to get more at the truth! 

In any industry, management and 
labour between them spend so much 
money in the course of a year, and 
at the year’s end-—unless their joint 
earnings exceed their expenditure 
they march forward to Carey Street 
and the men lose their jobs. Unless 
of course the show happens to be a 
nationalised concern, in which case, 
having got the monopoly, you 
double the prices next year to your 
customers! But I am referring to 
an industry which has to live on its 
own resources and not as another 
bludgeon on the taxpayer! 


Profit in Industry 

The profit motive in industry is 
therefore fundamental! This goes 
for pottery as elsewhere, and this 
profit is the spiritual essence of 
industry ! 

Therefore when one couples in- 
dustry with science, the essential 
link must be the manner in which 
science can help industry to main- 
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tain and increase this profit. The 
real test of the value of science to 
any industry is whether it ts able to 
help the industry to produce more 
articles either out of a similar quan- 
tity of raw materials or with a simi- 
lar labour force. This is produc- 
tivity, and the value of science is 
determined by its ability to increase 
productivity, 

Can science as al present consti- 
tuted help in this worthy project” 


Specialists 

Today we are suffering to a great 
extent from the between-wars period 
when scientists were trained to be 
specialists, and thereby lost contact 
with the world. General education 
ceased at 16 years, after which a 
specialised academic course was 
pursued towards High School Cer- 
tificate in two, or at the most, three 
subjects, ending at the age of I8. 
Then came the degree at the Uni- 
versity, with 3 or 4 years on one 
subject. In other words, the B.Sc. 
degree instead of showing that a 
successful candidate has achieved a 
moderately high degree of profi- 
ciency in technology, merely showed 
that he had spent a number of years 
at a University gaining encyclopaedic 
knowledge of professor's pet 
subject, be it dyes, atomic weights 
or glue! 

There has been an appalling 
waste of technical facilities for the 
past 25 years, and the results are 
now being felt by industry, because 
the earlier graduates have succeeded 
to higher executive posts in the Civil 
Service and industry without neces- 
sarily broadening their mind during 
the interim period The result of 
this is that many of the proceedings 
of the learned Societies could use- 
fully fill the wastepaper basket of the 
day-to-day production man as being 
burblings of a pure metaphysician 
What is forgotten ts that a scientific 
theory must be related to some 
facts' In industry, the “doer” 
states the facts which are his day-to- 
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day problems and as such provides 
the tools for the scientist. There, 
if you like, is one link between 
science and = industry However, 
where scientific method 1s applied 
without reference to these material 
facts, it becomes a hypothesis and 
frequently is nothing more or less 
than pure guess work 

The world is suffering largely 
from attempts to apply scientific 
method to human relationships and 
in particular to that evanescent thing 
called the mind Since no one 
knows what the mind ts or even how 
it works, anyone can advance some 
“scientific” theory to account for 
almost anything. Hence it ts that 
in the fields of psychology and eco- 
nomics, students tend to worship at 
the shrine of the great man Theory 

they are Freudian or Marxists, 
and so on' 


Accumulated Knowledge 


In an industry such as electrical 
engineering which began the 
laboratory and is really only half a 
century old, then laboratory control 
and almost exact scientific method 
must be followed But in an in- 
dustry such as pottery, the begin- 
nings of which are lost in antiquity, 
the opposite holds true. It is es- 
sentially an old craft built up by 
empirical knowledge The raw 
material is clay. Although one can 
find hundreds of references to the 
analysis, the constitution and the 
mechanical nature of clay, yet it is 
sull true to say that the scientists 
know very little about it. Brass is 
brass and steel ts steel and passes 
unchanged, or knowingly unchanged 
through a series of mechanical pro- 
cesses. The worker knows precisely 
what it ts at any particular stage and 
what changes have taken place. 
However clay, if examined on this 
basis is virtually an unknown 
material In pottery, you begin 
with something which is not 
thoroughly understood; it changes 
again in drying and has a final 
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change when it is fired, no one ts 
more happily surprised than the 
pottery manager who empties his 
kiln to perfection! But what is 
known 1s the accumulated know- 
ledge facts of centuries. It ts known 
that if you take a certain quantity 
of clay and dry it in a certain way 
and maintain these conditions rigor- 
ously, then it is likely that a uniform 
product of guaranteed quality will 
result 

There again, the pottery industry 
is Concentrated here in Stoke. This 
is good, for nt enables us to meet 
tonight with the minimum degree 
of inconvenience, but it is bad be- 
cause there tends to produce an in- 
sularity regarding the = industries 
outside this area 


Bad Science Training 


1 distrust) scientists almost as 
much as politicians! The reason ts 
that we have had two generations of 
appallingly bad science training! 
Many of the graduates in pure 
science from the University go into 
industry Yet when they come 
along armed with their degree cert- 
ficates at the age of 21 or 22, they 
see industry and industrial problems 
for the first time 

Well do I remember my initiation 
as a research chemist! My research 
director greeted me with the words 
“The first thing you have got to for- 
get is research for research’s sake 
We have a lot of shareholders who 
want a dividend.” Maybe this was 
maybe an overstatement, 
but it does crystallise the approach 
of the industrial technician who ts 
spending a not inconsiderable part 
of his firm’s money. It brought me 
for the first time up against that fun- 
damental economic problem of any 


industry whether private 
nationalised — the annual balance 
sheet! 

University research, and indeed 


much of the research in the Depart- 
ment of Scientific and Industrial 
Research, is not related to this fun- 
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damental 
limits, money is no object! 
seen this approach to research in 
Operation in many departments of 
DS.LR.. in the University and in 
Government Research Departments 


very 


The block allocation of funds for 
research by Government Depart- 
ments encourages this “money does 
not matter” atttude, and unfor- 
tunately leads to gross extravagance 
and waste, which could not be 
tolerated in a well-run close-knit 
smaller private enterprise! On the 
other hand, | remember another 
Government Department which or- 
dered twelve prototype shells for 
trial. In the interests of economy 
the order was cut to three by the 
Contracts Department One was 
lost, one did not work, and a full 
report was written around one shell! 
Seriously, that is science as often 
practised in Government Depart- 
ments 


The Vicious Circle 


Science graduates going into indus- 
try for the first time are encouraged 
to expect first-class salary in 
return for 3 or 4 years of book 
knowledge. The reason is that their 
teachers have completed the vi- 
cious circle from school the 
University and back from the Uni- 
versity to school to teach. An over- 
whelmingly high percentage of our 
University professors and lecturers 
im pure science have never been con- 
fronted with the economics of in- 
dustrial management or production. 
This was brought home to me for- 
cibly during the war. Then, and 
indeed now, there was a tendency 
to form an expert panel on this, that, 
or the other, and whenever two or 
more University professors were 
seated round a table the progress 
towards decision was inevitably 
more difficult than when the Grand 
Council of the United Nations sits 
under the rascally guidance of 
frend Molotov! 

I have said, and I repeat, that 
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most of our University teachers of 
science are divorced from industry 
and this has a very bad effect. If 
one is not conversant with some 
organisation, there is a tendency 
firstly to dismiss it as being ineth- 
cent, inhuman and so on-—which 1s 
the approach of the politician. The 
other way of condemnation ts to 
adopt the superior sneer. The ten- 
dency among scientists is to look 
down upon the mundane work of 
the man who deals with such mun- 
dane things as industrial production 
Scienusts have a snob code—those 
who are furthest away from. the 
scene of industrial wealth produc- 
tion are the intellectuals, preaching 
a kind of mysticism. People occupy- 
ing professorial chairs in the pure 
science University faculties; or those 
in research departments of the 
Government, crystallise this type of 
mind. I would say that the Un- 
versity deliberately encourages its 
science research workers with the 
idea that “science for science sake” 
is a laudable characteristic The 
result is that many able and willing 
men are seduced away from indus- 
trial technology by this philosophi- 
cal temptation. 

This attitude of the scientist to- 
wards industry is as old as man 
itself Listen to Xenophon (430- 
38S po.) “What are called the 
mechanical arts carry a social sugma 
and are rightly dishonoured in our 
cities,” but Lord Bacon realised the 
snob code of scientists when he said 
that technical discoveries “were 
more ancient than philosophy and 
the intellectual arts when doc- 
trinal science began the discovery of 
useful works ceased.” 


Mystical Conjecture 

The worshipper of — scientific 
method complains of mysticism in 
religion, economics, spiritualism and 
so on yet he forgets that mysticism 
arises from ignorance, and he over- 
looks that in spite of atomic energy, 
television and fantastic speed, the 
penetration into the unknown ts in 
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reality very small so that many of 
his sciences and scienutic methods 
are often just mystical conjecture 

Consider how so many so called 
screntific facts arose. Some scien- 
ust advanced a theory Others 
mouthed it, it got printed in a book 
and a professor somewhere passed 
it on to his students. Now indeed it 
had become a truth and if anyone 
dared to question this truth he 
became a heretic! 


Reaction to Technical Discoveries 
Consider how the scientist reacted 
to technical discoveries Scientists 
proved conclusively that man could 
not fly! Galileo had to resign his 
post as teacher in the University 
because of his well-known expert- 
ments at the leaning tower of Pisa 
Eminent ridiculed — the 
idea of a railway and of underwater 


scientists 


cables Others accused Edison of 
duping them with  ventriloquism 
when he demonstrated his phono- 
graph 


The great discoveries of then and 
now arise not from the scientists but 
from those who are encountering 
day-to-day problems in the indus 
trial arts 

Of course when the scientist de- 
clares something is impossible aad ts 
then forced to accept the fact that 
he was wrong he does not pale with 
pallid foolishness. Oh no! — His 
next problem is to “explain” why 
something which he said was impos- 
sible works He does this in such 
fanciful language that even the man 
who discovered fails to comprehend 
And so much does the scientist rave 
about his explanation that people 
forget the humble discoverer and 
endow the scientist with the credit of 
the invention. It is the trick which 
the Witch Doctor of old has passed 
on to present day scientists! 


Greatness from the “Doer”’ 

Today we read of indexes of this 
or that, percentages and statistics 
until the scientist would have us 
believe that he could recrystallise 
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truth, crystal by crystal, with ever 
increasing purity. It was Mr. Chur- 
chill who had many personal scien- 
tists and statisticians around him 
during the war who dashed the as- 
pirations of the scientific planners 
when he said “There are hes, damn 
hes and statistics!” 

The age old battle between theory 
and practice, the scientist and the 
engineer, the doer and the thinker, 
will no doubt go on but it ts impera- 
tive that we do not endow the scien- 
tust with the mantle of greatness he 
tends to adopt for himself 

Ohm lost his job for discovering 
Ohm's Law! Faraday started as a 
laboratory bottle washer' 

Greatness comes from the doer, 
the man who makes a mock up and 
seldom if ever from the pure 
thinker! 

If | may summarise my criticism 
of scientific training, it would be to 
say that it is suited primarily for 
those who wish to undertake funda- 
mental research worthy enough in 
itself—but in so doing, the average 
science course in the University ts 
far from satisfactory as a training 
for technological recruits to industry 
It is an ill-balanced course designed 
to produce philosophers in a world 
where the struggle for survival ts 
getting more and more acute. The 
Universities are turning out year by 
year a stream of fiddling Neros 
whilst industrial Britain burns out 
its older, empirical, despised and 
rejected technicians! 

Expect nothing in your industry 
from pure science--do not bank on 
it, and take anything that comes 
your way as an unexpected bonus! 


Engineering in Pottery 

I do not think that what may be 
called pure scientific developments 
are likely to have many important re- 
percussions upon the pottery indus- 
try im the near future. The basic 
problem ts quality and cost of pro- 
duction, with the inevitable compro- 
mise between the two. Quality ts 
something which hes more or less 


of 


the 


management and the manager him- 


policy decision 


within 
self-—-but cost of production ts deter- 
mined largely by the number of 
articles which can be produced from 
each unit of labour. The engineer 
who has specialised in mechanical 
handling 1s the technician who has 
most to offer to the pottery industry 
Yet by past training. the potter ts 
not an engineer and unfortunately 
there are a large number of en- 
gineers who have put on to the 
market equipment which was not 
properly tried and as a result the 
potter feels very reluctant to hand 
over his problems in toto to the 
engineer. This brings up the neces- 
sity of including engineering in the 
pottery course of instruction 

Then comes the secrecy bogy! 
Believe me, | have seen the same 
secret article in about three different 
potteries in Stoke, but because of 
your excellent bush telegraph system 
the secret was only in the minds of 
the three themselves. 

On the other hand, I have seen 
some potteries where [| am not sur- 
prised at secrecy—-they resembled a 
dirty museum piece, insanitary, in- 
efficient and surviving only because 
of the mgid controls thrust upon 
your mdustry by the Board of 
Trade! 


Hand Made or Machine Made 

Then there is that age-old ques- 
tion of hand made versus machine 
made articles But this is not a 
defined issue! For example, an 
article made on a well laid out and 
well controlled semi mass produc- 
tion line can be superior to a hand 
made article made under uneco- 
nomic, inefficient, sloppy and = un- 
workmanlike conditions. It ts no 
good rejecting the machine on 
the basis that hand made ts 
better than machine made, but it ts 
no good accepting the machine un- 
less vou can guarantee that the pro- 
duction from the machine will be 
equal or superior in quality to the 
hand made method When this 
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quality comparison is reached, the 
machine must win every ume! 
Recently | was talking to a sup- 
pher of pottery machinery whose 
products find their place in many 
British potteries. He tells me now 
that the export ban has been 
removed, that the number of 
machines he 1s exporting to places 
on the Continent, in Spain, in China 
and in South America exceeds ‘is 
deliveries to the home market. This 
conjures up the destruction of the 
British textile industry during the 
between wars period when the most 
modern machines were exported to 


Japan and India whilst we were 
content with the 1900 models! The 
point os that with machinery and 


cheap labour, machine made articles 
abroad are soon able to fill the home 
market of the nation concerned and 
then there is the overflow which 
hecome exports in competition with 
you people in Stoke! 


Whats in a Name? 


Do not make the unfortunate 
error of assuming that because 
British pottery has been surrounded 
with a halo of greatness in the past, 
that this will necessarily continue in 
the future if you approach the mat- 
ter in laissez-faire attitude of mind 
It can only maintain its greatness by 
Vigorous enterprise, and it is futile to 
sit back and view the past as being 
sufficiently strong to carry you into 
the future without further efforts. 
What's in a name? It means a lot 
maybe now, but in the future it 
only means what it really is 

We have seen the talisman “Made 
in Britain” fast disappear in many 
realms. There was once a ume when 
we built all the ships in the world 
now we are just under half! There 
was a time when all railway loco- 
motives and railway rolling stock 
were the product of British factories 


but now this i much reduced. Pot- 


tery will fall in the same wake if we 
assume that what was good enough 
for us ts good enough for the rest 
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of the world, and that there is no 
need for further development 


Lack of Young Entrants 


As far as equipment and handling 
is concerned, many potteries have 
layouts which are up-to-date in the 
true sense of the word Further, 
you have the know-how of experience 
to advise on modernisation and 
mechantsation Remember that 
like so many industries, the pottery 
industry is sull leaning on the skill 
of a generation whose age group lies 
above 45. The influx to the indus- 
try during the years of depression 
between the wars was almost nil, 
and only now are we beginning to 
provide facilities to give to the in- 
dustry the skilled pottery manager 
that ts so essential. Below the age 
of 45 years, there is a comparative 
absence of skill, and as the older 
ones pass on there are not the im- 
mediate younger members to take 
their place, and that gap can well 
handicap the British pottery industry 
in the same way as it will effect 
other industries. 


Development Councils 


I must, I feel, digress in this lec- 
ture to the question of development 
councils And | do not apologise 
for this, because the pottery industry 
in Britain ts at the dividing of the 
ways 

The point is that individualism ts 
a most laudable attribute of the 
attribute of the Briton, but indivi- 
dualism when it sinks to isolationism 
and an attitude of mind which looks 
not further than the balance sheet at 
the end of this year, cannot be vin- 
dicated Remember the effect of 
price cutting on the pottery industry 
pre-war Low prices due to efh- 
cient production are one thing, but 
cut prices for sheer expediency are 
another! 

In some way or another the pot- 
try industry must organise itself 
around itself and the closed doors of 
one potter to another must be opened 
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to let in the vitalising air of progress 
After all, you think you are good at 
your job as a potter! You think you 
are better than most. In such circum- 
stances, the greatest promulgation 
of new techniques, new develop- 
ments, new methods, should give 
you the greatest advantage because 
if you are confident in yourself, then 
you oc.” make most use of them! 

At the present moment, one 1s 
faced with the realisation that much 
of the research and development in 
connection with the modernisation 
of the potter is coming from the sup- 
pliers of pottery equipment, the 
architects, the consultants and so 
on, but not from the potter himself 
The potter tends to the view—-and 
again | am_ generalising—that he 
suspects anything new and ap- 
proaches it with a jaundiced mind 
Only after his competitor has got 
one 1s he stimulated into getting one 
for himself! If everyone adopts the 
attitude of wait and see, then many 
glorious techniques and new de- 
velopments are going to be slow 
their application. 


Pottery Managers as Mediums 


Sooner or later the pottery indus- 
try must set up the equivalent of tts 
own development council, taking its 
own interest in development, market 
research, education, manufacturing 
techniques and labour relations. Un- 
less this is done, the “Planners” will 
do it for you to the advantage of 
themselves and the disadvantage of 
you. Since pottery managers work 
for the manufacturer but with the 
pottery worker surely they are a 
medium whereby both can eet 
together to their common interest 

And now a word or two for the 
despised and rejected of the Welfare 
State. The boys who leave school 
at 1S plus and go straight into your 
potteries And in passing may | 
point out that this 1s the same prob- 
lem which confronts so many indus- 
tries—and indeed shows up how ap- 
pallingly bad has been the training of 
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scientists and technicians in the past 
The specialist research worker in the 
laboratory is useless on the factory 
floor arranging for the details of 
production ! 


Popular Education 


Popular education is well worth 
while, but if this education ts out of 
touch with industnal production 
upon which we all survive, it is a 
dangerous thing 1 hear of firms 
who had good = apprenticeship 
schemes pre-war, claiming that thei 
entries now at 15 plus are of much 
poorer quality The cream has 
been skimmed to fill the secondary 
grammar schools and the Univer- 
sities, where an academic educator 
is divorcing them more and more 
from the production upon which we 
all survive 

Our education is based towards 
administration minds, so that 
“doers” are becoming more and 
more accepted by the intellectual 
gentry as pawns on a chess board to 
be moved about by administrators 
from the London School of Eco- 
nomics, who themselves are utterly 
out of touch with the real human 
problems of human relationships on 
the factory floor problems of 
which, my friends, you could blind 
the Whitehall warriors with the 
science of your own experiences 

The factory chargehands, fore 
men, inspectors, are the N.C.O.’s of 
industry--and we are doing practi- 
cally nothing in the Welfare State to 
give them that theoretical-cum-prac- 
tical training which is essential! 


A Real Problem 
Although you in Stoke have been 
very fortunate in having a Technical 
College with inspiration, even so 
the lack of vision in our Ministry of 
Education still prevails This ts in 
my opinion a real industrial problem 
training--and where do the 
scientists take a lead in respect of 
this? 
Industry suffers today largely 
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because the between wars genera- 
ton was so distressed at his own 
industry that he vowed he would 


make his son a teacher, a civil ser- 
vant or a local council employee 
where security of tenure was assured 
rather than risk him to the vagaries 
of commerce. The result has beer 
a steady milking from industry of 
many of our best brains who, with 
out experience of industrial prob- 
lems, now find themselves as petty 
dictators in Government and semi- 
Government Departments——and like 
it 


A Suggestion 

Your salvation les in getting 
these best brains into your industry 
now, before they have been softened 
by the dream world of the planners 
Good though your apprenticeship 
scheme might be by comparison, | 
should not place too much reliance 
upon the University. Sort out some 
likely lads now--give them a pre- 
ferential wage on entry at 1S or 16 
Give them a S years course, half- 
time in the pottery and half-time at 
the college. Sort them out each year 
by a competence test and let them 
continue only if they work. Let 
them work in different potteries 
the large and the small! Lay down 
a syllabus jointly between those who 
are giving them their theoretical 
training and those who are doing the 
job. Make that final certificate or 
what you will, the stepping stone 
into the trainee grades in the indus- 
try. Offer a remission of the final 
examination to University entrants 
if you lke, by an examination 
years after they have worked in the 
industry! Don't give it away to Uni- 


versity products who have not 
passed any other examination. Make 
toa stl test—difficult, but in the 
end worthwhile—and out of that 
mill you will get the best! 
Let People See Quality Ware 

In conclusion, | must get a bee 


The housewrfe of 
3%) today does not 


honnet 
0 and 


out of my 


between 2 


know what quality products 


you 
produce in North Staffordshire. She 
is completely out of touch with your 


industry. Abroad, on holiday, she 
sees Continental decorated products 
and comes home saying that they 
are better than yours. To my mind 
that 1s a serious problem. Of course 
exports are a necessity, but in the 
end the British pottery industry 
must survive on the British public 
I am fast driven to the conclusion 
that there 1s a deliberate attempt to 
exclude good quality British pottery 
and this applies to other things 
from the British market in order to 
condition the public against expect- 
ing the best-—which always makes tt 
easier for an industry to be inte- 
grated under State management 
For if the public have been unused 
to the best long enough, then a new 
broom can give them the second 
best and it looks like the superlative. 

Ponder on that! 

I would suggest that in your own 
interests you take every possible step 
to ensure that folks throughout 
Britain see your good quality ware, 
for the mass market——not the expen- 
sive luxury ware--as often as pos- 
sible, and that you make it quite 
clear that it is not the fault or deci- 
sion of the British Pottery Industry 
that dull white ware ts the British 


housewife’s sole connection with 
North Staffordshire. 
Science and Salesmen 

Returning to the dignity with 


which the scientist 1s prone to sur- 
round himself, let me say a word 
or so about the attitude in general 
of scientists and—to some extent 
technicians towards the salesman 
To the research worker, the sales- 
man 1s often than the 
dust—-but, the salesman ts an im- 
portant pivot of the organisation 
and invariably more highly re- 
munerated than the scientist. Why” 
Is this right’ Is he really more 
important’ 

Frankly, I think it right and 
proper. It is easier to find a cap- 


so less 
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Uustration Willett hydraulic plate-making machin 
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“izes tO sult every 
Capable of drying down the largest 
rien white delivering 
the were ready for 
towing with camplete absence of 
Mucking ana 

lamage to moulds. Reduced 
number of moulds 

Moulds comditroned for re-use and 
utomatwally returned to maker 
Designs to suit every type of 
fact 


L. A. MITCHELL LTD., 37 PETER ST.. MANCHESTER, 2 


Phone BLAcKfriars 7224 (4 lines) 


able man to work inside an organi- 
sation than it is to find the man 
whom you can send with confidence 
to act as the Company's ambassador 
in the outside world. Then again, 
one can imagine a company with the 
most capable research and develop- 
ment staff with a works organisation 
which is the last word in efficiency 

yet, not a penny piece is earned 
until those goods are sold and con- 
verted into cash! And I would 
warn the scientist or technician who 
has never tried his hand at selling, 
that no product sells itself. It might 
be the brain child of the develop- 
ment engineer, but it 1s the problem 
child of the salesman until it 1s sold 

The modern salesman cannot get 
away with orders by a round of golf 
in the afternoon. He must know 
not only his product, but the manner 
in which his customer will use it 
Sometimes I hear technicians and 
scientists disparaging the salesman, 
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but I would say to them that untl 
they have tried to get an order from 


any hard - boiled, cynical buyer, 
they would be wise to marvel 
at the man who can_ persuade 


another to part up with cash-——-for 
even in a world of forms, the order 
form is the one which ts signed with 
the greatest reluctance! 


Conclusion 

I would like to thank you all for 
an opportunity of addressing you 
| have raised one or two points 
which are, to say the least, contro- 
versial. | have prodded a few hor- 
nets’ nests, and having done so, I 
sit down waiting for the brickbats 
which I feel sure are about to be 
delivered Unfortunately, we live 
in a world where the attitude of 
“you scratch my back and Ill 
scratch yours” is reducing us to a 
nation which will accept direction 
from almost anyone—from the little 
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girl in the Post Office upwards. We 
have had a sellers’ market, a world 
void in consumer goods, and millions 
of dollars worth of free imports 
from America 

We have dispensed our favours 
lavishly, but we have not spent as 
much time as we should on recon- 
structing industry, which has been 
largely due to Governmental build- 
ing restrictions. The result is that 
those nations which began recon- 
struction on the factory level can 


GLASS-LINED EQUIPMENT 


MEETING of the North-Western 
Branch of the Institution of Chem: 
cal Engineers was held under the chair 
manship of Mr. E. J. Dunstan, Chairman 
of the Branch. at the College of Tech 
nology, Manchester, on 4th November 
1950, when paper entitled “The Use of 
(slass lined Equipment im the Prepara 
of Organic Compounds,” pre 
sented ( H. G. Hands R 
Whitt 

The authors used glass-lined cast 
mild steel reaction vessels with stirrers 
Graphited asbestos 


machine oil 
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used 
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as 


fo large 


nade tight enough to 


now undercut us in price 

The future is far from rosy, but 
it is useless to bury our heads in the 
sand--for Darwin's survival of the 
fittest still applies, as well as the 
proverb “God helps taose who help 
themselves.” Science used to mean 
pursuit of knowledge for its own 
sake. Now it means the presenta- 
tion of that knowledge which the 
political boss wants. The Vicar of 
Bray pointed the way, and scientists 
are following on behind! 


FOR ORGANIC COMPOUNDS 


Glass-lined 
used for 


reduced pressures 
double-surface condensers were 
refluxing distillauion work 
The useful life of glass-lined vessels was 
affected much by the thermal shocks 
received the corrosive nature of 
the acidic substances used In general 
the vessels failed by cracking of the lin 
ing at a sharp radivs. and stirrers, ther- 
mometer pockets and dip-legs had 
shorter life than reaction vessels for this 
reason Alternate heating and cooling 
caused cracks but pinhole leaks were the 
of few failures. Condensers failed 
by pinholes and flaking at the 
entrance 
trunstfer 
the the 
Onl heating but 
strip heaters placed vertically on 
of an oil-filled jacket caused 


to be destroyed by excessive 


spheric 


arr 
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vapour 
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7th December the age of Mr 
James Walker Secretary 0 General 
Refractories l td Mi Walker jomed 
the 61936 as Secretary of the 
Glenboig Union Fireclay Co. Ltd ind 
of General Refrac- 
He widow 


if 


eroup 


Secretary 
m 1945 
a daughter 


became 
tones Ltd 
and 


leaves a 


a son 


i 
i 
q 
ig 4 
Ts 
a 


CERAMICS 


Newerk on Trent 


An aerial view of gypsum quarry 


POTTER’S 


(SPECIALLY CONTRIBUTED) 


LASTER moulds for the casting 

of pottery have been used since 
between 1700 and 1740 Most 
readers will be familiar with the pro- 
cess of casting, but, in case there 
are some who are not, a few brief 
words of explanation may be help- 
ful. 


Casting 

In the preparation of pieces of in- 
tricate shape, casting is the only way 
of making them in quantity. A 
plaster mould is made from the 
original model and into this ts 
poured a suspension of the clay 
body in water. The water soaks 


PLASTER 


away into the plaster and the clay 
builds up on the face of the mould, 
just as in filtration a solid builds up 
on the filter paper. When the clay 
is judged to be thick enough the 
remainder of the slip is poured away 
and the mould placed in a dryer 
After a time the clay cast shrinks 
away from the mould and can be 
removed and dried further The 
mould, after suitable drying to 
remove water, can be used again 


Aqueous and Alkaline Casting Slips 

Originally a thick slip of clay and 
water was used for casting, and it ts 
recorded that it was so thick that it 
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often needed scooping 
moulds Later aqueous casting 
slip contained about 45 per cent. of 
water. Ata later date it was shown 
that the addition of certain chemi- 
cals, notably sodium carbonate and 
sodium silicate, enabled slips to be 
used at higher pint weights. with 


into the 


only 25 per cent. of water. This 
meant that less water had to be 
absorbed by the plaster mould, 


which resulted in longer mould life, 
since the life is normally conditioned 
by the water dissolving away the 
face of the mould 


Plastic Pressing and Jolleying 

Plastic moulds are also used for 
shaping plastic clay by pressing and 
jolleying The former method ts 
sull used for making certain large 
pieces in the fire-clay sanitary trade, 
while the latter has come to be the 
universal method for mass produc- 
tion of cups and flat ware 

Briefly, in jolleying, one face 1s 
formed by the clay being forced on 
to a plaster surface by the pressure 
of an iron tool or profile, while the 
other is simultaneously formed by 
rotating the clay under the same 
profile 


Large Number of Moulds Required 

It can be seen that all these pro- 
cesses call for large numbers of 
moulds for all the various shapes in 
production, and, moreover, these 
need continuous renewal, since only 
a limited number of articles can be 
made off each mould before the 
sharpness of the outline ts lost and 
it has to be scrapped. There ts at 
present no use to which old moulds 
can be placed 


Reasons for Using Plaster 

There is then a constant demand 
for fresh supphes of plaster suitable 
for making potters moulds The 
reasons for using plaster for this 
purpose are that 
(a) the material is relatively cheap 
(b) it can be made porous 
(c) th expands to some extent on set- 


ting, thus giving a sharp impres- 
sion with fine detail. 

Attempts have been made to use 
substitutes, including porous metal, 
but the cost has so far discouraged 
its use. 


Raw Materials 
The raw material for the manu- 
facture of potter's plaster is the 
mineral gypsum. CaSO,.2H,O, 
which occurs in several different 
forms such as 
(a) selenite—a colourless crystalline 
variety often found associated 
with clays 

(b) fibrous gypsum, or satinspar. 

(c) rock gypsum, which ts the prin- 
cipal form occurring tn large 
deposits 

(d) alabaster.which is a translucent 
variety of (c) used however, for 
ornamental statuary, etc 

(e) seed or sand gypsum, and 

(f) gypsum earth. 

Gypsum earth, or gypsite, usually 
overlies deposits of fine crystalline 
seed gypsum These are surface 
deposits easily extracted, but unfor- 
tunately are not found this 
country Our principal supplies 
come from deposits of rock gypsum 
which are found in veins of variable 
thickness, usually associated with 
shales and marls. The most im- 
portant deposits are in Cumberland, 
Westmorland, Yorkshire, Derby- 
shire, Nottinghamshire, Leicester- 
shire and Staffordshire 

In a pure state it is a white cry- 
stalline rock with impurities such 
as limestone, clay, etc., varying 
from 3-15 per cent. That used for 
potter's plaster is the purer form, 
while other forms are used for such 
materials as builder's plaster, etc 


Processing 

The deposits are worked either by 
mining or by opencast workings, 
using such mechanical aids as giant 
walking draglines. These deliver the 
material into trucks in which it ts 
hauled to the works Here tne 
material is carefully sorted over, the 
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Refractory .......... 
Concrete with Ciment Fondu 


High Alumina Cement 
Ready for use in 24 hours it is used regularly for 


ANNEALING FURNACES Roof Slabs, Arches, Walls, Doors, Flues 
ASH HOPPERS AND ASH PITS Linings 


BILLET HEATING FURNACES Burner Blocks, Hearths, (Chrome Magnesia), 
Foundations, Doors 
BLAST FURNACES foundations, Throats, Flue Linings, Pig Iron Runners 


BOILER PLANT Baffles, Bailey Wall Blocks, Ash Hoppers, Dampers, Seating 
Blocks, Flue Covers, Ash Pits, Door Linings 


BRICK KILNS Foundations. Floors, Arches, Wickets, Flue Blocks, Dampers 


COKE OVENS Foundations, Doors, Quoin Blocks, Top Paving Blocks, Coke 
Quenching Cars. Coolers, Patching, Stopping, Door Jambs, 
Charge Holes, Inspection Holes 


CORE STOVES Floors, Walls, Arches, Doors 

CUPOLAS Top Linings above melting zone 

DOMESTIC STOVES Firebacks, Lining Blocks, Monolithic Linings, Flues 
ELECTRIC MUFFLE FURNACES Precast Blocks, Doors, Linings, Wire 


Element Retainers 
FLOORS Heat-resisting Foundry 


GAS-WORKS § Retort Ends, Flues, Top Paving, Quenching Floors, Carburettor 
Head Tiles, Foundations 


PRODUCERS AND WATER GAS PLANT Linings, Arches, Covers, 


Dampers, Flues 


NON-FERROUS METAL FURNACES Linings, Covers, Metal Spouts, 
Burner Blocks 

LIME KILNS Top Linings, Flue Linings 

REFUSE DESTRUCTORS AND INCINERATORS Walls, Arches, Flues 

ROTARY KILNS AND DRYERS Linings, Flues. Fireboxes 

STEEL AND IRON CHIMNEYS Linings 

TUNNEL OVENS Bogie Car Tops, Superstructures, Cover Blocks, Door Linings 

WOOD BURNING FURNACES Walls, Arches, Flues 


A booklet describing the Characteristics and advantages of Refractory 
Concrete will be sent on request 
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LAFARGE ALUMINOUS CEMENT CO. LTD 
73 Brook Street, London, W.! Telephone: MAYfalr 8546 


g 


Ta 
4 
4 
t 
| 
ed 
ing 
ps 
: a 
fs 
FONDU 
iA 
$75 


CERAMICS 

cleanest and whitest being used for 
such purposes as surgical and pot- 
ter’s plaster The material ts then 


ground prnor to calcination The 
methods adopted vary in different 
countries It is first crushed to 


about 2 in. size in an ordinary jaw 
crusner. Thereafter methods differ 
If the gypsum is wet it may need 


drying in a rotary dryer before being 
passed into a disintegrator, though it 
should be pointed out that disinte- 
grators which dry as well as grind 
are available Whichever 
method is used the material ts re- 
duced to a powder which will pass 
a 60-80 mesh sieve and is then cal- 


now 


cined 


Calcination 
The aim of calcination ts to re- 
move part of the water according to 
the equation 
CaSO, 2H.0 CaSO, H.O 
HO 
gypsum plaster 
Plaster, or plaster-of-parts, it 
is sometimes called, 1s thus chem 
cally the hemi-hydrate of calctum 
sulphate. This means that the chem- 
cally combined water in the material 
must be reduced from 21 per cent 
to 62 per cent 
According to Le Chateleir the re- 
quired temperature to effect this 1s 
from 130-1407 C. There ts how- 
ever, a fairly wide range of tempera- 
tures over which gypsum can be 
heated to give plaster, and the con- 
ditions required to some extent 
depend on impurities present and 
the size of the material, the reaction 
being a slow one 
At temperatures above 200° C 
the plaster becomes “dead burnt.” 


as 


It is then anhydrous and will not 
readily take up moisture to reform 
gypsum The methods used as 
regards finishing temperature and 
apparatus used vary in different 
countries 
Kettle System 

In America and Canada the kettle 
system is adopted. In this the 
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ground gypsum is heated in iron or 
steel pots or “kettles” which may be 
4-14 ft. in dia. and 4-8 ft. deep 
Their capacity varies from 2-24 tons 
of gypsum. They are heated from 
below and stirred continuously. This 
process called “boiling.” since 
when plaster gives up iis water of 
crystallisation the powder rises up 
and appears to boil During this 
the temperature is main- 
tained around 120° C. When this 
first boiling ceases the temperature 
rises, and at about ISO C. the 
charge can be run off and contains 
S-6 per cent. combined water. This 
is sometimes referred to as “first 
settle” plaster 

Some American firms continue 
heating beyond this stage and at 
about 190° C. the charge begins to 
“boil” again At this stage it ts 
mainly converted to what an 
anhydrous form called “soluble an- 
hydrite.” If run off at this stage it 
is called “second settle” plaster. This 
sets rapidly in water, and absorbs 
moisture from the air, forming plas- 
ter-of-paris. Some American com- 
panies expose “soluble anhydrite,” 
or “second settle” plaster, to air in 
order to make potter's plaster, and 
claim thereby to make a superior 
product 


Is 


Is 


English Boiling Practice 

The English method does not 
carry the heating beyond the stage 
required for “first settle” plaster, 
the finishing temperature being 160 
te The heating pans are much 
smaller being made of brick 12 ft. in 
dia. and 8-9 im. deep. They are 
charged from hoppers overhead. and 
heated by coal fires stoked by 
mechanical stokers The charge ts 
spread about 6 in. deep and may 
weigh about 3 tons. Sutrring ts 
maintained by rotating arms to 
which chains are attached and drag- 
ged through the “boiling” mass. 

Heating is done on “temperature- 
time” basis, in two stages. In the 
first the material is heated to 120 
C. in a pan for 3 hr., and then dis- 
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charged by rakes through a hole 
into a lower pan where heating ts 
completed at 160° C. When this 
condition is reached the escape of 
steam slackens, the powder begins 
to settle and shows furrows behind 
the chains, while the powder piles 
up in front of them 

At this stage the pan ts emptied 
by opening a cover in the floor of 
the pan and pushing the boiled 
plaster down it by a plough attached 
to the rotating arms and which can 
be lowered as required. The plas- 
ter is then sifted through 60 mesh 
plated steel screens and bagged for 


dispatch 
For different industries different 
setting times are required This 


may involve adding certain chemi- 
cals to the plaster to retard its set- 
ting. Whatever is done each batch 
is subjected to laboratory tests 
before being dispatched 


Rotary Calciners 

Rotary calciners have also been 
used for the preparation of plaster, 
though not, so far as ts known, for 
potter's plaster. The gypsum ts al- 
lowed to flow down an_ inclined 
cylinder heated by a stream of fur- 
nace gas passing in the opposite 
direcuon wm the manner used in 
cement kilns. The heating process 
is Shorter in this method than in the 
others. The pieces are only ground 
as big as walnuts before calcination, 
as otherwise the losses in the flue 
gases would be too great This 
method does not appear to have 
been used for finer grades of plaster 
such as those used by the potter 

The pan method as used in this 
country does not give such high out- 
puts as some of the other methods. 
but has been retained for those pur- 
poses which require a high degree of 
consistency of quality such as for 
potter’s moulds. 


Setting 

The mechanism of setting 1s of 
course the reverse of dehydration 
On addition of water the plaster 1s 
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converted to gypsum and the inter- 
locking of the crystals of this sub- 
stance gives the cast is strength 
Plaster moulds are in fact gypsum 
moulds. The change. of course, ts 
accompanied by heat as every potter 
knows. 


Accelerators and Retarders 

This setting can be accelerated or 
retarded by the addition of certain 
chemicals Thus, borax and com- 
pounds of organic acids act as 
powerful retarders, while set plaster, 
alum, and the compounds of sodium, 
potassium and ammonium are ac- 
celerators. The reason for this ts 
that possibly the gypsum crystallises 
from a colloidal condition Sub- 
stances which act as accelerators 
break down the colloidal system, 
while substances like the organic 
compounds serve to stabilise it 

Blending, or the mixing of plaster 
with water, is sul largely done by 
hand, though the use of mechanical 
suirrers is increasing and are ver) 
useful for mixing large quantities 
required for large moulds 


More than Theoretical Amount of 
Water Added 

Although the theoretical amount 
of water required to convert plaster 
to gypsum ts only about 18 per cent., 
this would give a very dense cast 
which would be of little use as the 
water would not be absorbed, and 
consequently casting would be difh- 
cult Commonly, excess water ts 


added This remains in the cast, 


and on drying out, leaves pores 
which give the plaster its absorptive 
qualities 

Needless to say the amount of 
water determines the porosity, and 
also the strength of the mould. The 
amounts used vary as moulds of dif- 
ferent porosities are required for 
different purposes, but the mixture 
is of the order of 75 water to 100 
plaster. It ts important to avoid 
blebs in the mould, and to keep the 
pore structure as even as possible 

With this aim in view some 
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manufacturers de-air the plaster after 
blending, by placing an air-tight 
cover over the jug and evacuating 
the air. It ts claimed that this gives 
larger mould life 

This question of pore structure 1s 
important, as it affects the rate at 
which water is absorbed, and thus 
affects casting rate, and also a coarse 
structure under the face of the 
mould may cause pinholing tn the 
cast when the face of the mould 
wears thin 


Each batch of plaster is 


It has already been indicated that 
set plaster can act as an accelerator 
in the setting of plaster. This raises 
the question of the best methods of 
storing plaster and the general 
methods of mixing tt 

It goes without 
should be transported from the 
works in dry car wagons and that 
the carter should protect it in tran- 
sit to the pottery. In this connec- 
tion it is nO use putting a sheet over 


saying that it 
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subjected to 


it if the sack has already been 
dumped into a wet truck The 
plaster store should be dry and pre- 
ferably heated 

In the workshop itself the plaster 
bin is often near the water tank or 
tap, where it is easy for plaster to 
be splashed. This leads to variable 
setting time and thus variability im 
the moulds loo often, too, the 
plaster is not weighed properly, or 
the scales are too close to the tap 
This is undesirable 


urt sfierata & Cx Newark-on Trent) 


laboratory tests 


The blending jug is also a fre- 
quent source of contamination with 
set plaster. It should be properly 
cleaned under a running tap and 
not just swilled in a tank of water 
which becomes dirtier as the day 
goes on 

The importance of proper clean- 
ing of the jugs is realised in some 
factories, where, after blending, they 
are inverted over a special tap 
which delivers a jet of water all 
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GRAFTON 


ELECTRIC KILN 


This famous kiln frees the potter from all tiring anxiety No 
previous experience is necessary to operate it, the temperature 
being controlled by a single hand wheel throughout its range up 


to the maximum of 1300°C (2372°F) Send today for full specificatior 


THE APPLIED HEAT COMPANY LTD. 


FLECFURN WORKS WATFORD BY-PASS WATPFORD HERTS 
GRAFTON, WATFORD 


Telephone: WATFORD 6094 Tel 


| 3 
| 
| 
: 
| 
$79 


CERAMICS 


over the inside and thoroughly 
washes away all plaster. Attention 
should also be given to the outside 
of the jug 


Standardised Procedure for 
Blending 


Atmospheric humidity tends to 
cause plaster to set more quickly as 
it ages. This again is due to the 
formation of set plaster by chemical 
action with morsture from the air. It 
is therefore essential to store plaster 
in such a way that the material ts 
used in the order in which it ts 
delivered 

Water used for blending should be 
clean, and the plaster dropped slowly 
into it with) stirring rather than 
dumping it into the water in one 
mass. In some works the plaster ts 
sieved into the er and this is 
quite good practice. The main thing 
for uniform results 1s to standardise 
the procedure so that the plaster and 
water are as intimately mixed as 
possible 


wate 


Drying of Moulds 


Moulds stored under damp con- 
ditions lose strength and become 
soft, probably because of some 
change in the crystalline structure 
New moulds should therefore be 
dried and kept in a dry place 

Since a mould depends on tts 
absorptive power for use in clay 
working it goes without saying that 
it requires drying before being used 
again. The longest life is given by 
slow drying. Under modern cond- 
trons however, the moulds have to 
be dried by artificial heat It is 
usual to dry moulds at temperatures 
not greater than 130° F Higher 
temperatures lead to decomposition 
of the gypsum, and in bad 
cracking of the mould occurs 


cases 


Formation of Crystels on Moulds 


Modern deflocculents such as 
soda ash and soda silicate interact 
with the plaster mould forming 


sodium sulphate 


sR) 


CaSO, Na.CO CaCO 
Na.SO, 
CaSO, Na.O x S10, = CaO x 
SiO Na.SO. 


These are often found as feathery 
crystals on the outside of the mould 
Under moist conditions of storage 
these crystals grow and cause dis- 
integration or “rotting” of used 
moulds Hence the need for dry 
storage for all moulds. 


Problem of Old Plaster Moulds 


Many people have pondered the 
question of what to do with old 
plaster moulds. Chemically the pro- 
blem appears easy, they can simply 
be ground and reheated, and thus 
converted to fresh plaster Why 
therefore do we still throw hundreds 
of tons of plaster moulds on the 
spoil heaps every year? 

The answer of course ts that the 
apparently simple problem ts not 
simple after all. Old plaster moulds 
have been ground and heated, but the 
resultant powder does not behave 
like plaster with water. It is true 
that the old moulds contain sodium 
sulphate and clay scraps which must 
be picked off, but these are ap- 
parently not the cause of the refusal 
of the reheated plaster to set to a 
strong cast 


Successful Investigation in Sweden 


With a cheap material like plaster 
there was very little incentive. under 
normal bother with 
trying to reclaim it, but under the 
abnormal war conditions of 1939-45 
an investigation of the problem was 
carried out successfully in Sweden. 


conditions to 


The old moulds were cleaned, 
broken and heated up slowly to 
¢ After about 2 hr. 


soaking at this temperature the fur- 
nace was allowed to cool down. 
This gave completely dehydrated or 
dead burnt plaster It was made 
into a thick slurry with a 4 per cent 
solution of sodium sulphate and 
samples were examined under the 
microscope daily to follow — the 
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Dryers 
FOR EVERY POTTERY PROCESS 


Makers’, Dippers’ and Decorators’ Dryers 
as by the le: manufacturers 
of China and 


*% Our Dryer Engineer will be pleased to *% 


give full information on request 


CASBURT LIMITED 
PARK ROAD, FENTON 
STOKE-ON-TRENT 
Telephone: Stoke-on-Trent 4798 


growth of the crystals CaSO,.2H,O. Bint ook APHY 
After several days the slurry R. N. Johnson. Trans. Brit. Ceram 
changed to a sandy mass of these Sec. 32, 284, 1943 


crystals. These were well washed \. Heuth. Ibid. 29. 231. 1930. (Wedg 
wood Bicentenary Volume.) 38, 286. 136 


to free them from sodium sulphate MeMahon and HG. Schurecht 
and then heated to 180° C. After Bull. Amer. Ceram. Soc. 18. 454. 1939 
grinding and sieving the powder was 

allowed to take up moisture fon ——-—-————— 


the air by storing for 2 months, 


and was then used as plaster It BRITISH CHEMICALS AND 
showed similar characteristics to the THEIR MANUFACTURERS 


traditional plaster. 

It seems, therefore, that the prob- 19S1 edition has been entirely 
lem is one of producing not only a. revised and contains all the features 
substance corresponding to CaSO, of previous editions which have, in the 


{1H.O. but also one of the right l!#ht of past experience, proved useful to 
inquirers 
crystal structure in order to get the 

It contains a comprehensive list of 
proper setting characteristics. Need- trade names and a complete directory 
less to say the above process, of members of the Association of British 
demanding as it does close technical ©hemical Manufacturers 
control, is not at present an eco- of 

: ‘ sons of Firms genuinely imterestec 

nomic one, but who - Say whether in the supply of chemicals. from 166 
this will always be so” Piccadilly, London, W.1 
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Some Uses of Vermiculite 


by 


W. B. DODGSON, A.M.1.B.E. 


N recent years, high priced fuels 

have greatly accelerated the use of 
insulants in building construction, 
and in those industries where heat 
treatment is a major activity. As a 
result, the demand for vermiculite 
a relatively new material in the in- 
sulation field--has in post-war years 
shown an enormous increase 


The Material 

Native vermiculite ts a hydrated. 
biotite mica, characterised by a 
golden lustre and clearage into thin, 
horny leaves or folia. It is mined 
extensively in the U.S.A. and there 
are vast deposits of best quality 
mineral in the Palabora region of 
Northern Transvaal This 1s the 
source from which the best British 
supplies are imported 

The insulating properties of ver- 
miculite are not apparent before 
heat treatment. This ts carned out 
at a temperature of 850-950" C 


when rapid vaporisation of water 
trapped between the folia causes an 
expansion of the material which ts 
known as exfoliation. 

Exfoliation units are of several 
types, but all work on the principle 
that heat, when correctly applied to 
raw vermiculite, causes lateral ex- 
pansion, leaving the material up to 
twenty times its original volume 
with numerous air spaces within and 
between its leaves. 


Properties 

In its finished form the product ts 
roughly cubic. It possesses all of 
the qualities required in materials 
used as insulants. Low in density, 
it is stable up to a temperature of 
1.1007 C. It is chemically inert, fire. 
rodent and termite proof. It is a 
non-conductor of electricity, and 
neither causes corrosion, nor 
deterioration in any form, of unlike 
materials 


Before 


exfoliation 


After 
exfoliation 


Vermiculite, before and after exfoliation 
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Taste |. Dore Weiours ann Uses 


Grade W eight Coverage Brief List of Recommended 
c. ft c. ft. sq. vd. thick Uses 
app.) perton perton app.) 
Spec. Grade Cavity filling, roof screed, 
Loose fill O40 fill 
Concrete Roof and floor screeding, 
Aggregate 4 S60 SSO Bricks, blocks and slabs 
Plaster 
Ageregate 
(Coarse) § 448 478 Plaster backing coat. Lagging 
Plaster 
Aggregate 
(Fines) x 230 360) Plaster rendering coat 
Composite All above when no particular 
grade $4 407 425 grading considered necessary 


Exfoliated vermiculite is obtain- continued until the bulk is homo- 
able in a number of grades, each of geneous Keaching such condition 
which is suited to a particular pur- should not take longer than 5 min 
pose, or purposes. What is known Overmixing causes compression 
as the } in. grade, for example, of the vermiculite, with consequent 
weighs approximately 34 Ib. per c. loss of the insulating properties of 


ft. This grade may be used in the the finished mix—-which must be ae 
filling of cavity walls, as loose avoided am 
screed, or aS an aggregate in an in- Table 2 gives particulars of water 
sulating concrete. A finer material required, but on some kinds of work 

J is used in the making of bricks, this may be considered too high, and 


blocks and slabs. While yet other, as a safeguard against a sloppy mix 
still finer, grades may be embodied gauging should be governed by 


: in plaster rendering coats workability 
An instance of the savings to be 
Mixing made on large scale constructional 


Mixing vermiculite with _ its work comes from America, where it 
cement binder may be done either | reported that the weight of a 
by hand or in a concrete mixer—the recently constructed thirty storey 4 
latter means giving the better building was cut by one-fifth, and its oe 
results. An important point is the cost by £60,000 by use of vermicu- . 


need for soaking the vermiculite lite plaster and concrete, instead of - 
with water 5-10 min. before mixing. Ofdinary aggregates Zz 
This is best done by playing a hose : a 
on bags or heaps of the material High Temperature Insulation bi 
i before charging into the mixer. That the value of vermiculite as ai 
Bing 
“ Cement should then be added in the a high temperature ‘nsulant has : 
- form of a slip or slurry, and mixing been discovered by the refractory 4 
Taster 2 
Mix 
cement Material required for \ c. yd. placed Therm con r 
vermi- Ult. compr. Density duct. “K" in 
culite Dohm strength Wr. per BThAL 
(hy Cement vermiculite Water lh. per hr./sq. ft 
volume) c.ft lb. lb lh sg. in in th in of Difl 
10 3 270 33 175 12 74 95 26 $7 for?! 
4 160) 31 168 104 65 1) 6 
1:6 $i 472 3 168 104 65 145 8 64 
6h S85 31 168 6Y 210 43 69 
1:4 74 675 163 69 20 47 9 
1:3 10 900 w 163 11 69 420 SR 107 
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industry is evidenced by a recent ment. In such cases an 8-1 mix will 
report in Crramics, which stated be found satisfactory 
that an enterprising refracturer 1s Vermuculite concrete is also used 
already producing a range of in- in such positions as roofs, floors, 
sulating bricks made with a vermi- flues and the like and the necessary 
culite base stronger mixtures of vermiculite and 
The melting point of vermiculite cement are here employed. For 
is approximately 1.350 C. and the working temperatures of up to 650 
maximum temperature in service of C. Portland cement gives satisfac- 
vermiculite insulating bricks should tory results. Beyond this tempera- 
not therefore exceed 1,100 C. Such ture, however, it is recommended 
bricks find many applications in that an aluminous cement of the 
furnace and kiln construction, both Cement Foudu type be used. 
in backing up hot face refractories 
and, within limits, as lightweight Technical Advice 
hot face insulating bricks Intensive research coupled with 
On the manufacturing side, an practical experience-—now enables 
advantage claimed for vermiculite manufacturers of exfoliated vermi- 
bricks is that the material lends itself culite to give technical assistance 


Tanir 3 
Coefficient of sound absorption Loss in decibels 
Frequency cycles 1-8 pia 
per second slab 4 in. thick slab 1 in. thick slab 4 in. thick 
128 32 28:2 
2% 78 25 
$12 78 70 421 
1024 td 47:8 
2.048 62 $5 
4095 
Noise coefficient 70 SO Mean reduction 424 


to economical production of sizes where problems arise. And advice 
and shapes which would be impos- on all uses of vermiculite in the 
sible with certain other insulating building, industrial and manufactur- 


materials ing fields is freely given on request. 
Examples of the uses to which In conclusion, the writer wishes to 
vermiculite bricks are put include thank Dohm_ Ltd... Vermiculite 


hot face internal linings of indus- Works, Stoke-on-Trent, for permis- 
trial gas heat treatment furnaces sion to use the tables and certain 
and as an insulating backing behind — other information embodied in these 
the hot face in kilns and furnaces of notes. 

many descriptions 


L. D. Gammans.— Mr Gammans 
Insulating Concrete bas been appointed a director of Rugby 


one 
Mention has already been made  Pertland Cement Ltd 


of the value of vermiculite concrete London Brick Co. Sir P. Malcolm 
in the constructional field, and it Stewart has resigned from his posts as 
may be of interest to note that the harman and a managing director of 

the London Brick Co He has been 
material has many applications a appointed president of the company for 
an insulating concrete in the con- life and will continue to act as a director 
struction of high temperature fur- an advisory capscity. Mr. A. T. Wor 
naces Such concrete has proved boys, deputy chairman since 1937, has 

been appointed chairman, and Mr. ¢ 
most satisfactory in positions where wo Rowe, a managing director has 
loose fill would be hable to settle- been appointed deputy chairman 
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HE tunnel kiln is not primarily 

intended for firing heavy clay- 
ware or common bricks, although 
several such installations, erected 
pre-war, are working satisfactorily 
Its advantages over intermittent 
firing show up to most effect when 
the more expensive kinds of clay- 


gt ware are being produced 
Z The main disadvantages of inter- 
mittent firing are: 


1. The large amount of heat lost 
from cooling ware and kiln struc- 
ture. 

2. Lack of uniformity of tempera- 
ture throughout the setting, there 
being a considerable variation 
from inside to outside 

3. The length of time required to 
heat up a chamber full of ware, 
particularly in large kilns 
Efforts to produce something 

better have been made since early 
times. The continuous chamber kiln, 
in which the goods are stationary 
while the fire moves forward. 
secures a partial improvement by 
reducing heat loss from the goods 
and time required to heat up a set- 
ting but does not overcome the 
problem of temperature variations 
in the setting. 


First Workable Tunnel Kiln 

In the tunnel kiln, the firebox ts 
stationary while the goods move, 
which approaches much more 
closely to the ideal arrangement. It 
was not until 1900 that Faugeron 
built the first workable tunnel kiln, 
: solving some of the problems of heat 
distribution which is the main diffi- 


A résumé of a lecture given at the imperia 
College of Scence and Technology, 28th September 


TUNNEL KILN COSTS 


by 
L. BULLIN, B.Sc. 


Technical Director, Richards Tiles Ltd. 
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culty, especially in the preheating 
zone. That the tunnel car kiln did 
not develop more rapidly from then 
on was due to the difficulties ex- 
perienced making refractories 
which would withstand the high 
temperatures required for reasonable 
periods; to difficulties in obtaining 
uniform preheating and firing over 
the car loading, and to equal dith- 
culties in finding satisfactory 
method of propelling the goods 
through the kiln. When cars on aoe 
wheels were first used for this pur- ae 
pose great difficulty was experienced 
with the effect of heat on the wheel 
bearings, so much so that a patent 
was taken out for a kiln in which ae 
the ware floated through the kiln on i 
a boat shaped base moving in a 


water channel! 
By 1910, tunnel car design had 
improved considerably and in that ’ 


year Dressler installed a muffle kiln 
at Barrett's works in Stoke-on-Trent 
which fired glazed wall tiles very 
successfully 


Development in America 

Further development in Britain 
was delayed by World War |. Har- ae 
rap and Dressler in America con- eS 
tinued the work of development and 


American tunnel kiln practice 
reached a high stage of development qe: 
being now a standard process for all eS 


except the very cheapest goods. We 
have not yet reached a similar stage 
of development in this country but i. 
no doubt we shall, and all our white- a i 
ware will eventually be fired in & 
tunnel kilns 
There are two basic types 
1. Direct fired kilns 
2. Muffle kilns 


at: 
SRS 
‘4 


CERAMICS 


Dividing the kiln snto three main 
zones-—the preheating zone, the fir- 
ing zone and the cooling zone-—cold 
air is admitted at the exit end of the 
tunnel and flows inwards against 
the direction of movement of the 
goods, cooling the fired goods as it 
goes until it reaches the cooling side 


of the firing zone where it Is 
extracted. This cooling air has 
naturally acquired a considerable 


amount of heat by the time it reaches 
this point and this hot air can be 
used for several purposes 


Uses of Hot Air 


It can be used to supply the 
necessary air for combustion pur- 
poses, particularly if the fuel is oil 
Or gas, 

It can be used to preheat the 
goods. 

It can be used as a source of 
heat for drying the ware or heating 
the buildings, since the volume of 
hot aur available 1s much more than 
is needed for preheating or combus- 
tron 

The products of combustion are 
drawn back through the goods to 
the main exhaust. This consists of 
a fan or stack. A fan ts usually 
preferred, especially if uniform 
draught is required, as ts necessary 
in kilns firing whiteware. It ts 
necessary for the gases to pass 
through the fan at a temperature 
above the dewpoint, otherwise cor- 
rosion of metal parts will be very 
rapid, probably leading to the re- 
placement of the fan after only 6 
months’ work. If the gases cannot 
be kept above dewpoint it is better 
to employ natural draught by stack. 


Fans 

In most direct fired kilns there 
are four main fans: cooling air fan; 
hot am exhaust fan, fan supplying 
hot air to the fuel burners (this fan 
may also act as hot air exhaust); and 
the main exhaust fan 

At the cooling end, all the take- 
off ducts are connected to one main 
flue from which all the air ts 


extracted As mentioned earlier, 
the hot air thus obtained can do use- 
ful heating work. 

Muffle Kilns 

In the muffle kiln, the object of 
the design is to prevent direct con- 
tact between the ware and the flame. 
Cooling is also effected indirectly 
not by blowing cold air on to the 
goods as in the direct fired kiln— 
but by drawing cold air up within 
the muffle walls of the cooling zone 
and extracting it at the top. The 
burners are in the centre section of 
the kiln, usually firing tangentially 
or directly down the muffle chamber 
so that the flame does not actually 
come in contact with the muffle wall. 
The muffle chamber continues to 
the exhaust offtake or stack. Heat- 
ing up of the ware in the preheating 
zone 1s also indirect and ts done by 
the natural convection currents set 
up by the hot muffle chamber. 
Some hot secondary air is usually 
drawn in, if producer gas 1s being 
used as fuel. 

In the Dressler muffle kiln the 
indirect cooling zone ts divided into 
three separate cooling wall sections, 
each connected to the arch flue. The 
hottest of this air is usually used for 
combustion while that at a lower 
temperature is available for space 
heating. Secondary air for combus- 
tion in the chambers is drawn in 
through two damper controlled 
ports, situated at the rear end of the 
combustion zone and drawing 
directly from the kiln. The pro- 
ducts of combustion leave through 
a fan or a stack, as in the direct fired 
kiln. 


Transport Through Kiln 

Transport of goods through the 
kiln may be by cars, which ts the 
most common method, by refrac- 
tory bats or by wire mesh_ belts. 
With cars, difficulties centre round 
keeping the car chassis and wheels 
cool enough—below 150° C. Cold 
water pipes, of cold air injection 
nozzles are usually employed while 
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a sand seal prevents the passage of 
flame and heat below the deck of 
the car. The deck of the car and 
the sides of the kiln are also 
designed to make hot gas leakage 
down to the axles as difficult as 
possible 

The car decks are usually com- 
posite construction, the upper sur- 
face being a refractory, supported on 
a deck of refractory concrete. This ts 
a cheap and simple method, the 
refractory concrete being cast in situ 
on a layer of imsulating cement 
below. 


Refractory Bats 


Shding refractory bats are used 
only in the shorter kilns, either being 
pushed along a level refractory 
trough as in the Prouty and the 
multi-passage kilns or being moved 
by the walking beam system. This 
is a simple and cheap way of putting 
goods through a kiln and may be 
more widely used on small kilns if 
tunnel cars and their chassis become 
more expensive, though it would 
only be used for kilns up to 80 or 
100 ft. long and where the goods are 
suited to the limited load capacity 
of the bats. 

Wire mesh belts, made of 
nichrome steel, are used in such 
kilns as the Birlec. They are sutt- 
able for light loads and can with- 
stand temperatures up to 1,100° C 
for about a year. Though a 24 in 
wide by 150 ft. long belt costs about 
£700 to replace, users say that the 
efficiency of the kiln and the absence 
of car troubles make it competitive 
with the conventional kiln. The life 
of the belts is likely to be increased 
by research work now being carried 
out 


Control of Preheating 


In all large tunnel kilns this ts the 
biggest problem, the tendency being 
for the bottom of the setting to lag 
behind the top, sometimes as much 
as several hundred degrees. 

One solution is the fitting of baffle 
panels to make the gases pass 
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through the goods instead of taking 
the path of least resistance round 
them. The kiln walls are some- 
tumes offset or “staggered” to make 
the gases flow in a wave motion 
through the goods from one side of 
the kiln to the other; another solu- 
tion is to make the kiln wider at 
the bottom than at the top so that 
the hot gases tend to flow along at 
a lower level. In some kilns baffles 
have been fitted in the kiln arch and 
the car setting arranged so that the 
goods pass very close to the baffles 
and the convection currents are pre- 
vented from running along the top 
of the cars, being deflected down 
into the setting. All these help to 
obtain more uniform heating 

Uniformity of setting of goods on 
the cars ts essential, and while fituung 
the tunnel properly, the setting of 
the goods must not be so tight that 
penetration of the hot gases is pre- 
vented. A very slight opening up of 
a car setting can reduce the maxt- 
mum temperature variation over the 
car very considerably 


Phillips Recirculator 


The Phillips recirculator is an- 
other method of improving heat 
distribution by recirculating the 
preheat gases It draws the pro- 
ducts of combustion in through 
exhaust ports at the bottom level of 
the car load and projects them into 
the kiln again, at high velocity, 
along the arch in the direction of 
travel of the goods. This gives a 
circulatory motion to the gases. A 
second recirculator can also be used 
at the entrance end of the kiln and 
this helps to obtain more uniform 
temperatures over the setting in the 
earliest stages. It has its dangers 
particularly with heavy settings, 
since it tends to give severe tempera- 
ture gradients at certain points and 
if the goods are not adequately 
dried they may crack excessively 
Fans, through which pass all the 
products of combustion, cannot be 
used satisfactorily with gas tempera- 
tures much above 450° C. which 
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limits this recirculation to the early 
stages of preheating 


Induced Circulation 

With gas temperatures above S00 
C. induced circulation ts now being 
tried out successfully. A series of 
fine jets are placed tangentially to 
the internal kiln walls and through 
these warm air is introduced at very 
high velocity. These air jets entrain 
or str up the hot gases in the kiln 
and impart to them a spiral motion 

With muffle kilns, preheating 1s 
mainly by convection currents 
across the setting, set up by the hot 
gases in the muffle chamber which 
extends from combustion zone to 
the stack or fan at the entrance end 
of kiln. In the combustion zone, fir- 
ing 1s controlled to give the highest 
temperature at the bottom of the 
setting. Convection currents are set 
up round the goods, and baffles stop 
the gas from flowing directly along 
the kiln, deflecting them over and 
through the goods as much as 
possible 

The straight tunnel kiln, with or 
without dryer, is the cheapest to 
build and simplest to use. In the 
multi-burner kiln of modern prac- 
tice the burners are brought close 
to the load, firing under the setting 
and up the side of the goods, with 
a slow lambent flame. A minimum 
of primary air ts used so that a slow 
continuous combustion takes place 
in the secondary atr inside the kiln 


Drying 

It is essential that the goods shall 
be absolutely dry throughout, before 
they go into the kiln from the dryer 
otherwise disastrous losses — can 
occur Therefore the length of the 
dryer should always be the 
generous side. In direct fired kilns 
heat for the dryer is usually taken 
from the cooling zone so that it ts 
as free as possible from corrosive 
sulphurous gases The maximum 
temperature in the dryer may range 
from 80° -120° ¢ 

The kiln length may be as space 
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permits, up to 450 of SOO ft. With 
such kilns, only one or two day 
shifts, for loading and emptying 
cars, need be worked for continuous 
production. Cars can be built up 
for firing at night and over the 
week-end with only three firemen 
working the 168 hr. week in shifts 
The tunnel kiln consequently works 
in well with factory type labour, 
functioning as a conveyor as well as 
a kiln, permitting loading and un- 
loading to be done at the most 
convenient ports 


Straight Contra-Flow Kiln 

The straight contra-flow kiln 
reduces the heat loss from the walls 
If two such kilns are built side by 
side, with the combustion zones in 
the centre but the goods in each 
kiln moving in opposite directions 
a very substantial reduction in heat 
losses 1s Obtained. There ts, though, 
the disadvantage of loading and un- 
loading going on at the opposite 
ends of each tunnel, making works 
layout more difficult. In one in- 
Stallation near Antwerp, six such 
kilns have been built side by side, 
with electric heating. Having only 
two outside walls, the thermai efh- 
ciency is surprisingly high, even 
when compared with post-war kilns 


Circular Kiln 

The circular kiln has the advan- 
tage of taking up only about one- 
third of its nominal length and 
many such kilns have been built 
where there was insufficient length 
available for a straight kiln. The 
goods travel on a refractory tray, 
moved by rack and pinion. In the 
potteries, small circular decorating 
kilns are in use, taking the whole 
production of a fair sized works but 
occupying only a small corner of the 
decorating shop. The circular kilr 
naturally loses the conveyor effect of 
the straight tunnel kiln. All labour 
must work the 168 hr. week. The 
small space occupied is the main 
virtue of the circular kiln 

The multi-passage kiln is a more 
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recent type. One, a Gibbons-Got- 
tignies electrically-fired kiln has 
recently been installed in England." 


Fuels 

In Monnier kilns, slack coal or 
peas is fed from the automatic 
stokers in the crown. The settings 
on the cars have spaces left in them 
and the cars go through in “jerks,” 
so that the spaces left in the settings 
come to rest under the  stokers 
Brick kilns are also being fired by 
automatic stokers along each side 
of the kiln, burning coal peas, the 
rate of combustion being controlled 
by the operating speed of the stoker 

Pulverised coal is an effective fuel 
As pulverised, from 8&5 per cent. to 


Gross COSTS oF Furt 


INCLUDING LABOUR, M © MAINTENANCE AND 
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design is essentially a specialist job 
This fuel is becoming more popular 
now that its price has made tt more 
competitive 

Electricity, of course, is only used 
for very high-class ware, when i can 
be competitive with gas firing 


Costs 

Relative costs vary considerably 
according to the type of ware fired, 
the fuel used, the size of the kiln, the 
speed of the kiln and the density of 
setting 

Comparisons on biscuit wall tle 
tunnels using producer gas com- 
pared with intermittent ovens using 
coal and firing the same product, 
show that the relative costs of tun- 


DEPRECIATION COSTS 


cost in pence 


per therm 


Coal at 60s. per tom (using automatic stokers) OR-4 45 
Pulverised coal (including pulverising plant) +S 
Producer gas (coke at per ton) 
Producer gas (bituminous coal, 60s. per ton) so 
Heavy fuel oil (7}d. per gal) 49 
Towns gas (lowest rate for over 15 million c. ft. quarter) B.Th.t 
value 475 ft 6 08 
185 


Electricity (for biscuit and glost kilns) 


90 per cent. will pass through a 200 
mesh sieve. It is fed into an air 
stream and so delivered to the bur- 
ner, behaving as if tt were a gas. Gas 
producer losses are avoided but the 
fly ash inside the kiln can be objec- 
tionable 

Hot raw producer gas is less satis- 
factory than clean, cold gas which, 
if taken from a pressure producer 
and used with premixing burners, 
gives rapid combustion and a short 
flame 


Recent Addition 

Town's gas premixed with air has 
only recently been used for ceramics, 
it may result in some improvement 
in firing conditions since it permits 
accurate control 

Heavy pool fuel oil, has to be pre- 


heated to 180°-200° F.. and burner 
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nel kiln to intermittent ovens are as 


follows 
Per Cent 


Fuel 65-70 
Labour §0-60 
Kiln Furniture 30-35 
Maintenance and de- 

preciation on Capital 4010-500 
Total Costs 60-70 


One of the largest savings is in 
kiln furniture or saggars and this 
will not apply to kilns firing bricks 
where furniture is not required 

The high initial cost of the tunnel 
makes the depreciation cost high 
compared with intermittent or 
chamber kilns 

For best results the factory should 
be planned round the tunnel kiln so 
that: (a) the kiln can be used as a 
conveyor from one departinent to 
another, (b) maximum use can be 
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made over 24 hr. per day of waste 
heat; (c) the kilns can be used to 
keep up factory output to constant 
high level in the same way that the 
motor-car conveyor assembly line 
regulates output, (d) the kilns can 
give new standards of cleanliness to 
the factory. 


Future Developments 

Future developments are likely to 
take place in the following direc- 
tions: 

Increase in the speed of firing 
goods by better circulation of heat, 


kilns of smaller cross section and 


improvement in bodies and glazes 
which will mature at much faster 
firing schedules. 

Increased production of once-fired 
glazed ware 

Type of tunnel kiln will be ideally 


suited to goods to be fired, to give 
maximum throughput and __ best 
quality 


Improved utilisation of fuel 

Betier design of cars and kiln fur- 
niture. Furniture refractories will 
be stronger and thinner and made 
with great precision so that the ratio 
of weight of ware to refractories 
fired will be considerably increased 


AN ELECTROTHERMAL HEATING MANTLE 


have received news of this useful 


W' 


siboratory aid from Griffin and 
Fatiock Ltd Kemble Street, W.C.2 
These flexible mantles are made entirely 
from glass varn which will resist tem 
peratures up to $80° under normal 


cucumstances, although special construc 


tion will offer 
Elasticity is given to the neck by the 
combined achon of a. stainless steel 
spring and the knitted glass fabric 

In making requests for further infor 
mation should quote, D.S.LR 
Report 


resistance up to 


readers 


No. $0 


“MODERN DEVELOPMENTS IN METAL 
FINISHING” 
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APPLICATION 

Matlsworth (Metal Porcelains Led) 


Lanthwaite, MSc Tech, ARLC 
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RECENT DEVELOPMENTS IN ELECTRODEPOSITION PROCESSES 
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RECENT DEV. LOPMENTS IN PLANT FOR ELECTRODEPOSITION 


PAOSPHATE TREATMENTS FOR TRON "AND STEEL SURFACES 
METHODS FOR THE PROTECTION AND DECORATION OF ALUMINIUM 
METHODS FOR THE PROTECTION. OF MAGNESIUM ALLOYS 
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" ENAMELS, THEIR COMPOSITIONS AND METHODS OF 
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Pottery Managers’ Annual 
Dinner 


EPRESENTATIVES of all sides 

of the pottery industry were 
among the guests at the annual din- 
ner of the British Pottery Managers’ 
and Officials’ Association, at the 
George Hotel, Burslem, recently. 

In his address, the President (Mr 
S. E. Glover) said the Association, 
which was founded in 1918, now 
had a membership which was 
steadily increasing each month. But 
there were still in the district 
managers of the necessary ability, 
experience, knowledge and leader- 
ship who would be welcomed as 
members. 


Facouragement 
Praising the opportunities for 
young managers given by the 


courses offered at the North Staf- 
fordshire Technical College, the 
President said in the old days such 
courses were frowned upon by 
managers. Today members of the 
Association gave every encourage- 
ment to those who aspired to 
managerial positions 

Mr. Glover commented that he 
did not think the Association 
received all the recognition = it 
deserved It was one of three 
management organisations, formed 
within the framework of a particular 
industry, in the whole of Britain 

He added: “When the dream of 
the Pottery Development Council 
comes true, we think we might well 
be honoured by having a represen- 
tative on that body. For whatever 
legislation 1s made it takes intelligent 
management to put it into Operation 
If this Association had not been 
backing up the Manufacturers’ 


Federation and the National Society 
of Pottery Workers, things would 


not have been so harmonious as 
they have been this last few years.” 

After praising the work of the 
officials of the Association the Presi- 
dent said, “The enactment of legis- 
lation for better working conditions 
and the long term policy of the 
management has been very much to 
the good of the industry. We always 
did produce wonderful ware. Now 
we are improving those things which 
have not been satisfactory in the 
past.” 


Co-operation 

Proposing “Our Guests,” Mr. H 
Hulse (President-elect) said he had 
long felt that the only hope for 
the future of the industry lay in 
co-operation 

“I think we are getting down to 
that at last,” he added. “We must 
forget the competition of the past 
and think of that from outside this 
country. That is the only thing that 
will count in the future.” 


Dr. Webb's Tribute 

Dr. H. W. Webb (Principal of the 
North Staffordshire Technical Col- 
lege) was one of the guests who 
replied to the toast. He said that 
there was plenty of good material 
coming into the. industry now. No 
majfter what was said about the 
younger generation, there was plenty 
of ambition, ability and courage 
among them 

“l am very glad the youngsters 
get help and encouragement from 
the managers,” he said 

Paying tribute to the pottery 
managers, Dr. Webb said they had 
played a vital part in the changeover 
from an industry that was largely 
traditional to one that was largely 
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mechanical They had taken the 
change in thei stride, had built up 
production and had maintained 
quality 

Mr. W. F. Wentworth-Sheilds, a 
director of the British Pottery Manu- 
facturers’ Federation, said he had 
always had a deep admiration for 
the managers. One reason why they 
did not get the recognition § they 
deserved might be that they were 
not in essence a collective whole 
What they achieved was dependent 


on representation on the Pottery 
Development Council would be pre- 
mature, but there were one or two 
bodies on which he thought the 
Association might have representa- 
tives. One was the North Stafford- 
shire University College He 
believed there should be a_ B.Sc. 
degree in ceramics and thought 
the Association might well help to 
fight for one The Association 
might also try to get representatives 
on the Joint Industrial Council and 


Courtesy Sentinel Hanicy} 


A group of officers and guests at the recent annual dinner of the British Pottery 


Managers’ and Officials’ Association 


on individual capability, personality 
and ability to lead and inspire those 


who worked under them The 
Association was essentially a collec- 
tion of individuals He believed 


the contribution of the managers 
was becoming increasingly recog- 
nised and appreciated 


University Degree? 

Mr. Harold Hewitt (General 
Secretary of the National Society of 
Pottery Workers) said any comment 


held at the George Hotel, Bursiem 


among the Governors of the Tech- 
nical College By doing so they 
would be following the lead of his 
union 

Mr. Hewitt also asked the 
managers to help the Manufacturers’ 
Federation and the workers to assist 
in persuading Stoke City to alter 
their arrangements for distributing 
cup-tie tickets 

Mr. Edmund Waller (H.M. In- 
spector of Factories) spoke of the 
value of the new pottery regulations 
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FOR:.THE DECORATION OF POTTERY 
oe AND GLASS, ON GLAZE OR UNDER- 
GLAZE, SPRAYING, PRINTING AND 
PAINTING, SILK SCREEN AND LITHO- 
GRAPHIC PROCESSES 

BODY AND GLAZE STAINS OXIDES 
FOR IRON ENAMELS. LOW SOL AND 
LEADLESS GLAZES AND FRITTS FOR 
ALL PURPOSES. 


JAMES DAVIES 


(BURSLEM) LTD. 
CLYDE COLOUR WORKS - BURSLEM - STOKE-ON-TRENT 
Telephone Stoke-on-Trent 84504-5 Telegrams: Vitretin, Burslem 
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GOLD 
EDG 


LINES 


THE “RYCKMAN” GOLD EDGE 
LINING MACHINE PRODUCES GOLD 
EDGE LINE OR STIPPLE ON CUPS, 
SAUCERS, PLATES, ETC. UNSKILLED 
FEMALE LABOUR MORE THAN 
DOUBLES THE USUAL OUTPUT WITH 
SUPERIOR RESULTS AND A CON- 
SIDERABLE ECONOMY IN GOLD 
CONSUMPTION. 


Manufactured in England by 


F. MALKIN & CO. LTD., LONGTON, STOKE-on-TRENT 


TELEPHONE: LONGTON 87) 


$93 


¥ = 
he 
~ 
3 
4 
WE 
Bs 
ae 
“© 
E 7 
pat 
a 
| 
: 


CERAMICS 


which had been in force for & 
months 

“In Stoke-on-Trent I feel we have 
combined in these regulations the 
fruits of experience on all sides of 
the imdustry and the research of 
many years. We have now got 
something really worth while. Each 
year we have between 150 and 200 
cases of silicosis. We have abolished 
lead poisoning and | am hoping that 
hy these new regulations we shall 
abolish silicosis from our 
just as effectively.” said Mr. Waller 

Among the ninety guests at the 


dinner were Mrs. W. F. Wentworth- 


MR. F. TINKER 


| IRLEC LID 


announce the 
ment of Mr. Frank Tinker as ther 
Northern area manager with head 
quarters at Surrey House, Arundel Street 
Shefheld | 
Mr Tinker who joins 
their associated company, Henry Wiggin 
and Co. Ltd... has been stationed in the 
Yorkshire area for a number of years 
He is well acquainted with the Northern 
and brings to his new position a 
considerable practical knowledge of the 
metal industries located there 


appotnt 
Birlec from 


BRITISH STANDARDS 
INSTITUTION 
DEATH OF MR. P. GOOD, CBE. 
‘. is with regret that we announce the 
death, on the 2nd December, of Mr 
British 


been 


P. Good. Lurector of 
Standurds Institution, who 
associated with the Institution for 3 


the 


has 


years 
In view of his wide a*sociations in all 
aspects of his work, many friends paid 
memory at a memorial 
service held at the Church of St 
London on the 
ikth December As Mr. Geod was a 
past president of the Institution of Elec 
trical Engineers, the LEE. associated 

itscif with the service 


tribtite to his 


200 YEARS’ PRODUCTION 


fh Alloa Glass W 
Allou Scotland 


ork Co. Lid. of 


this year com- 


has 


0) years of continuous produc 


Alloa Scothind’s 


leted 


thon claims » he 


Sheilds, Mrs. Harold Hewitt, Mr. R 
J. Chalk (Pottery Gazette) and Mrs 
Chalk, Dr. W. F. Coxon (Ceramics), 
Mr. J. S. Adams (Business Manager). 
Mr. Frank A. Timmins (General 
Secretary), Mr. W. L. Williams 
(Chairman of the Executive and of 
the Burslem Branch), Mr. G 
Mountford (Assistant Secretary, 
Hanley Branch), Mr. T. A. Pimlott 
(Longton Branch Secretary), Mr. H 
Dege (Longton Branch Chairman), 
Mr. G. H. Cartwright (Burslem 
Branch Secretary) 


incwledgment ¢ 


Mr. Tinker 


oldest manufacturer of quality glass 
bottles and to handle a wider range of 
types for purely Scottish needs than most 
other firms. The development of Alloa 
us a bottle manufacturing centre arose 
naturally from the pre-eminence of the 
a brewing and distilling centre 
demand for wine 
in plenty, as 
brewed for 
this central town of 
sorts of traders have 
Alloa during the two 
centuries of its life In years the 
plant has been modernised and 
dev cloped to the high technical efficiency 
expected in bottle making 


As 
Not only there a 
bottles and whisky bottles 
bottles for the ale 


Was 


well as 
generations in 
Scotland all 
sought bottles from 
recent 
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THE GAS 


HE presentation of the 41st 
Annual Report follows the pat 
tern adopted last year when two 
only of the research projects were 
selected for a comprehensive review, 
all other investigations being briefly 
summarised. All this work has been 
carried out on behalf of the Refrac- 
tory Materials Joint Committee by 
the British Ceramic Research Asso- 
ciation, under its Director, Dr. A. T 
Green, O.BE 


Flaking in Continuous Vertical 
Retorts 


This year it has again been 
decided to describe fully the work 
concerned with the problems of 
flaking in continuous vertical retorts, 
so that the first paper in the Report 
must be considered a continuation of 
the investigations described im the 
40th Report. In last year’s Report it 
was thought that a notable advance 
had been made with the problem, and 
in the intervening 12 months priority 
has been given to the active pursuit 
of this work Earlier laboratory 
investigations had shown that when 
carbon is deposited on specimens of 
sthea material, flaking 1s more likely 
to occur if the temperature ts fluc 
tuating between C. than 
if steady temperature conditions are 
maintained. Great importance must 
be attached, therefore, to the tem- 
perature variations occurring in the 
flaking zone of continuous retorts 
During the last 12 months, a tem- 
perature survey has been made on 
a newly built retort by means of 
thermo-couples inserted at one end 
of both the major and minor axes 


BOARD 
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of the retort in the flaking zone. At 
the rated throughput, average tem- 
peratures at the flue and carbonising 
faces of the retort, 3 ft. from the top, 
were 900° and O80 C., while 9 ft 
down they were 1.130 and 920° ¢ 
During scurfing operations, tempera 
tures rose to 1.0507 and 1,100° ¢ 
carbontsing face temperatures equal- 
ling or even slightly exceeding the 
corresponding flue temperatures. It 
is considered, however, that the 
daily variations in temperature are 
probably of greater significance, 
these variations averaging 240° ¢ 
3} ft. down the retort, and 140° C. 9 
ft. down the retort 

In the 40th Report, an apparatus 
was described in which carbon could 
be deposited both in the pores and 
on the surface of suttable specimens 
After cooling it was found that im- 
portant physical changes had occur 
red in certain of these specimens, the 
impregnation of carbon resulting in 
a permanent dilation with conse- 
quent loss of mechanical strength 
With this earher apparatus no provi- 
sion could be made for recording 
changes in length of the specimen 
during the deposition period and in 
the subsequent burning out of the 
carbon with oxygen 


Flaking in Relation to Carbon 


The present Report describes an 
apparatus in which changes in 
length of a suitable specimen can be 
continuously observed during both 
these periods. It has been demon- 
strated that the flaking tendency of 
a specimen increases as the ratio of 
surface carbon to that deposited in 
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the pores is increased; in other 
words, when the concentration of 
carbon at the surface ts high com- 
pared with the interior. It has again 
been verified that deposition of car- 
bon under fluctuating temperature 
conditions i more prone to Cause 
flaking than when the temperature ts 
maintained uniform at, say 900°C 
Evidence also appears to be ac- 
cumulating that silica materials in- 
duce the deposition of carbon more 
readily than do siliceous materials, 
while these in turn are more active 
than fire clay specimens. It 1s hoped 
to make another contribution to this 
investigation in the 42nd Report 


Clay —Quartz System 

The second project, which is re- 
viewed in detail, is part V of a long 
term investigation that aims at ob- 
taining more precise knowledge of 
the clay-—-quartz system, this being 
the fundamental system governing 
the properties of sthceous and semi- 
sihea refractories. Experiments are 
reported in which the rate of conver- 
sion oof pure quartz has been 
measured in the presence of the 
mineralising oxides Al.O,, Fe,QO,, 
CaO, MgO, K.O and Na.O 
added in the molecular ratio of one 
part of oxide to 200 parts of quartz 
After prolonged heatings. mainly at 
1.350) of all mixtures except 
those containing alkali oxides, it was 
found that the quartz converted 
directly to cristobalite, but when 
alkali oxides were present the pro- 
ducts of conversion contained tridy- 
mite in addition to cristobalite. With 
most mixtures the disappearance of 


quartz was found to be unimolecular 
in character, although the rate of 
disappearance did not always cor- 
respond with the rate of ap- 
pearance of cristobalite In cer- 
tain mixtures the low-density ‘orm 
of silica continued to be formed in 
appreciable quantities after the 
quartz phase had disappeared It 
is possible that during the conver- 
sion a transition phase is produced 
consisting of silicon and oxygen 
atoms arranged in a random manner 
and that the nuclei of cristobalite are 
formed from this. Potash was found 
to be a more active mineraliser in 
promoting tridymite formation than 
soda, and it is suggested that in thts 
connection the radius of the metal 
ion in the mineraliser may be of 1m- 
portance and actually form = an 
integral part of the tridymite struc- 
ture 

Much is still obscure concerning 
the silica conversions, and the in- 
vestigation is rendered difficult by 
the absence of any reliable method 
of estimating quantitatively the pro- 
portions of cristobalite and tridy- 
mite. Fortunately, differential ther- 
mal analysis has been found to give 
reliable quantitative data with 
respect to quartz 

This and all other investigations 
on the clay —quartz system reported 
to the Refractory Materials Joint 
Committee have been carried out, 
for the British Ceramic Research 
Association, at the University of 
Leeds, under the immediate super- 
vision of Professor A. L. Roberts 

Other investigations are as 
follows: 


Investigations on Insulating Products 


(a) Shrinkage Tests. It well 
known that insulating products 
show contraction when subjected to 
the standard after-contraction test 
If. however, such bricks are built 
into a panel and heated from one 
face only, this face may show a 
permanent expansion. It has been 


observed that rapid heating of the 
face produces a slightly greater ex- 
pansion than a more normal 
schedule, though the difference ts 
not large 

The panel test has now been 
extended to firebricks and there ts a 
simular discrepancy between the face 
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shrinkage and the after-contraction 
as determined by the standard test 
With certain firebricks, as with in- 
sulating bricks, a small expansion 
has been noted in the panel test, 
whereas the standard after-contrac- 
tion test has revealed a shrinkage 
As far as can be ascertained from 
completed tests, the maximum safe 
operating temperature as estimated 
from the panel test ts somewhat 
higher than by the normal reheat 
test 

A gas-fired furnace has been fitted 
with automatic control, and long- 
period tests with panels of insulat- 
ing bricks built into the door of the 
furnace are now being followed 

(b) The Effect of Variation of 
Firing Temperature on Cold Crush- 
ing Strength.-It is inevitable that 
the low bulk density of insulating 
bricks confers a low crushing 
strength value on the product. Since, 
with normal fire clay products, an 
increase in firing temperature 1s 
usually accompanied by an increase 
in cold crushing strength, it was 
decided to investigate the effect of 
increasing the firing temperature 


In the last report to the Gas 
Research Board’ a thermal conduc- 
tivity apparatus was described that 
measured the conductivity of spect- 
mens at mean temperatures of 
1.000° The apparatus embodied 
a system of auxilary peripheral 
heaters placed around the sides of 
the specimen to ensure straight line 
heat flow through the test panel. It 
was intended to use this apparatus 
as a prototype for second apparatus 
designed to measure conductivity at 
mean temperatures up to 1.300° C 


An attempt ts being made to 
evolve a rapid method of assessing 
thermal conductivity by determining 
the thermal diffusivity. This latter 


Determination of Thermal Conductivity at Mean 
Temperatures up to 1,300 C. 


Determination of Thermal Diffusivity 
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on the strength of imsulating pro- 
ducts 

In order to compensate for the 
marked shrinkage that occurs on 
raising the firing temperature, extra 
combustible was added to the 
higher fired products in an attempt 
to maintain a constant bulk density 
In practice, exact adjustment could 
not be obtained and the results had 
to be examined statistically. It was 
found that the expected increase in 
strength at constant bulk density 
with rising firing temperature did 
not materialise. Expressed another 
way, the increase im strength ob- 
tained on firing the product to a 
higher temperature was not greater 
than could be accounted for merely 
by the increase in bulk density 
Porous china clay showed a slight 
loss in strength with harder firme, 
while porous fire clay was unaffected 
Variations in the water content of 
clay-cork mixtures over a consider- 
able range had no effect on strength 
after firing, while an apparent in- 
crease in strength as the pore size 
was reduced was also found to be 
statistically insignificant 


This apparatus has now been 
built and 1s undergoing a series of 
tests The heating elements con- 
sist of platinum wound formers to 
maintain a hot face temperature otf 
1.400° CC. For the first run an insu- 
lating brick was chosen that had 
already been tested in the proto- 
type apparatus The results from 
the two apparatus were ins very 
good agreement, but before the new 
method can be considered satisfac 
tory more trial runs will have to be 
made 


property can be measured by a 
simple apparatus involving a heater, 
two thermocouples and galvano- 
meter or potentiometer, and a result 
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can be obtained in 2 hr. Fire clay 
and silica materials have a thermal 
diffusivity that is practically inde- 
pendent of temperature, and the 
thermal conductivities of such 
materials computed from diffusivity 
measurements up to 500° C. are in 
good agreement with data obtained 
by the direct method 

A much more difficult case, 
however, arises with magnesite pro- 
ducts in which the diffusivity varies 


very considerably with temperature 
In order to derive a value for the 
thermal conductivity from diffusivity 
data, a knowledge of the specific 
heat of the material ts necessary 
Although figures for specific heats 
of refractory materials have been 
quoted in the literature, tt is con- 
sidered desirable to make further 
measurements of this property, and 
an apparatus for this purpose ts now 
being constructed 


Colour of Fired Clay Bodies 


In the last annual report, a sum- 
mary of this investigation stated that 
below a certain temperature specific 
to each fire clay, such products fired 
to a pink colour, whereas above this 
temperature the colour was buff 
In the pink product, free ferric oxide 
is present and the change from pink 
to buff colour ts caused by the ferric 
oxide entering into solid solution in 
the mullite lattice. Further expert- 
ments have now been made to ascer- 
tain the effect of (a) lime and (b) ut- 
ania on the colour developed on firing 
In certam cases (e.g. silica bricks), 
a bull colour can be developed by 
the ferric oxide dissolving in a lime 

alumina silica glass 

Other investigations have demon- 
strated that the colour ts influenced 
by the state of aggregation of the 
free ferric Oxide, since small crystals 
react more quickly with clay on 
firing than do larger crystals 

\ series of experiments has also 


been followed to assess the effect of 
kiln atmosphere on the colour of fire 
clay goods Dried specimens of 
fire clay with grog addition were 
fired to temperatures ranging be- 
tween 800--1,.200° C. in: (a) dry 
nitrogen, (b) moist nitrogen, (c) 
nitrogen and sulphur dioxide. The 
colour of the specimens having been 
noted, they were then given a 
second firing to 1.200° C. in oxygen 
The presence of water vapour ten- 
ded to the formation of black tron 
spots that persisted after the oxtdis- 
ing fire 

Samples preheated in nitrogen, 
changed colour when heated in 
oxygen at 1.200 C.. and prolonged 
heating at this temperature did not 
cause all the ferric oxide to enter the 
mullite lattice Sulphur dioxide 
tended to assist the development of 
black iron spots, which turned to a 
bright red-brown colour on oxida- 
tion 


Modulus of Rigidity of a Silica Brick and Sintered Zircon 


Das and Roberts’ have earhei 
determined the variation in strength, 
with temperature, of a lime bonded 
silea brick when subjected to tor- 
sional stresses. similar torsion 
apparatus in the Mellor laboratories 
is NOW In use Lo Investigate elasticity 
and creep behaviour of silica and 
stheeous products The rigidity 
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modulus of the material of a silica 
brick was calculated from the total 
deflection of the specimen measured 
2 min. after the apphcation of the 
full torque, which corresponded to 
7-7 kg. per cm. A very slight in- 
crease in the modulus was recorded 
on heating the specimen from room 
temperature to 100°) C., followed by 
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a rapid fall at 200° ( 
the value of room temperature 
Above 200 C. the modulus in- 
creased markedly, and at $73 C. it 
was |8 times the value at room 
temperature. The maximum value 
for the modulus of rigidity with this 
particular occurred at 
700° C. as over the range 700 


to about half 


1.200 a sheht drop was ob- 
served The behaviour over the 
range 7OU-1,.200° C. was not in 


agreement with the earlier work of 


Effect of lron Oxides on 
Cristobalite 


The role played by mineralisers ts 
admittedly a complex one. It has 
been observed in the laboratory 
that if S per cent. of either FeO, or 
FeO, mixed with either amor- 
phous silica or quartz and heated to 
1.300 14005 C. conversion to 
cristobalite occurs but if FeO ts 
used the product ts largely tridymuite 
As ferrous oxide ferrous 


Field Investigations 


Ihe movement survey on the set- 
ting of intermittent vertical retorts, 
built in September, 1945, ts con- 
tinuing, though it ts probable that 
the setting will be let down for 
rebuilding i) 1951. The 10th survey 
of the series was made in October, 
1949, and the [ith survey in May, 


found the 
modulus to rise continuously up to 


Das and Roberts, who 
1,200° C. Above 1,300° C. the de- 
crease in elasticity was very marked 

The behaviour of a body consist- 
tag of sintered zircon contrasted 
markedly with that of the silica 
material, as there was a_ rapid 
decrease in the rigidity modulus 
above 700° C. and the specimen 
failed at 1.300° C. although at room 
temperature the modulus of rigodits 
was five umes greater 


the Conversion of Silica to 
and Tridymite 


minerals are often associated with 
the slagging zone of retorts, this may 
account for the high tridymite con- 
tent of such products after use 
These observations also point to the 
fact that, to obtain a silica’ brick 
high in tridymite from a ferruginous 
gannister, the kiln should be fired 
at top temperature under reducing 
conditions 


on Carbonising Plants 


tendency for both the producer side 
wall and the non-producer side wall 
to move outwards at the level cor- 
responding to maximum tempera- 
ture conditions inside the retort 
(about half way up the retort), 
whereas very little lateral movement 
occurred either at the top or the 


1950. Up to April, 1949, the retorts bottom. The general condition of 
had been expanding vertically at the the retorts has also deteriorated 
rate of j-l in. each year, but after markedly since survey 10 The 
the 9th survey no further movement long walls of these rectangular 
in @ vertical direction has been retorts are no longer plane surfaces. 
detected Litthe horizontal move- but show bulges and depressed 
ment cocurred between surveys 9 areas. There are cracks through the 
and 10, but between surveys 10 and walls, and in certain cases whole 
It there has been a pronounced bricks have had to be replaced 
REPERENCES 

i. Clements, J. F.. Vvyse. J. and Rigby Cas. S. S. and Roberts, A. I 

G Ro GRB $3, 1948-49 35 Trans Brit. Ceram. Soc. 1949, 48, 215 
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N a previous article (CERAMICS, 

November, 1950) the progressive 
trend of instrumentation as far as 
measurement is concerned has been 
surveyed. Measurement 1s, however. 
not the ultimate target of economy 
in manufacture, and where larger 
batches of goods are made, or where 
continuous processes have been 
developed, automatic control is 
being introduced by progressive 
management in steadily increasing 
numbers. Briefly the main advan- 
tage of automatic process control is 
the possibility of maintaining uni- 
formly high quality goods——with a 
minimum of supervision of the 
plant. Fuel savings, absence of 
rejects, and often bigger output 
usually pay quickly for the installa- 
tion of automatic control instru- 
ments for control of firing. drying, 
finishing, ete 


CaPaciT® Las 


Fig. | (left) 
Fig. 2 (right). 


High Temperature Control in 
Ceramic Manufacture 
by 
LEO WALTER, A.M.I.Mech.E., M.inse.F. 


Process time lags and controller lags of symbolical heat exchanger. 
Demand-side capacity lag in heat transfer process 
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One point which seems to retard 
introduction of automatic controllers 
in ceramic manufacture has been 
proper maintenance of control in- 
struments. Recent designs of auto- 
matic control instruments are. 
however, sturdy enough to stand up 
to rough working conditions, and in 
view of their wide use in iron and 
steel works, gas works and other 
plants where instruments are sub- 
jected to work, sometimes, in a 
dusty, fumy atmosphere, there seems 
no reason why modern automatic 
instruments could not be applied in 
greater numbers, with advantage, to 
the manufacture of ceramic goods 
By placing a service contract with 
instrument suppliers, proper work- 
ing of instruments can be ensured 
Training of one member of the 
works staff in smaller or medium 
sized works for instrument main- 
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Fig. 2a (left) Diagram showing control of a hot air dryer 
impulse starts at thermostat 
occur in 

"and 


the “lag cycle” Note 


action, but retardations and delays 


tenance is another means to secure 
continuous supervision of the works 
instrumentation In the following 
it will be briefly outhned which basic 
facts govern the design and function 
of modern control mstruments, and 
a few typical applications for their 
use in the ceramic industry will then 
be briefly described 


Basic Fects on Process Control 

The (variables) 
which readily to 
automatic control manufacture 
of ceramics are mainly: (a) tem- 
perature of ovens, kilns, ete., (b) 
humidity for drying, (c) combustion 
control in form of control of fuel or 
of draught control 

Taking high temperature control 
first, the basic facts of thermostatic 
control can probably be best 
explained for a symbolical heat- 
exchanger, as shown tn Fig. |. This 
diagram shows a continuous heac 
exchanger (Le. a conveyor dryer), 
having flow of material to be heated 
in an air space which, in turn, is 
heated by a second medium. Fig 
1 shows clearly 

(a) The Heat Transfer Lag.— This 
is the process lag, caused by resis- 
lance against heat flow of the 
separating wall between controlling 
medium (heat input) and controlled 
substance (heated material) 

(b) Demand-side Heat 


process factors 
lend themselves 


Capacity 
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Fig. 2b (right) illustrates 
“D” and sets in motion control 
followed by same in 


E and F 


Lag.-This is symbolised by the 
area above the heating surface on 
Fig. |. Following the general defi- 
nition of process capacity, we can 
define demand-side capacity as the 
number of B.Th.U. stored at a cer- 
tain time, within the heated material 
related to its temperature. 

The time lag caused by capacity 
on the demand-side of a process ts 
then called demand-side capacity 
lag. It is the time which elapses 
before a change of heat input is felt 
within the controlled substance and 
changes its temperature (see Fig. 2). 

(c) Supply-side Heat Capacity 
Lag. Correspondingly. the heating 
medium, which supplies the heat 
input, has also its own capacity. It 
is again the number of BTh.U 
stored at a certain moment, in the 
heating medium, related to its tem- 
perature 

The time lag caused by capacity 
on the supply side of a process 
is called supply-side capacity lag. It 
is the time which elanses in a heat 
flow process before a change of heat 
supply from the heating mediunt 
influences the rate of heat input 

It is obvious that in order to 
establish and or to maintain heat 
balance within a heat flow process, 
the demand for heat must be satis- 
fied at any moment. The rate of 
change of heat demand must be met 
by a corresponding rate of change 


2 MEATER STEAL A 
BATTERY = =e AiR FROM 
TRAPS 
D 
: 
i a 
ig 
“4 
a4 


of heat supply, which alteration ts 
the job of the automatic controller 
The delays caused in balancing the 
demand with supply capacity, are 
called “capacity lags.” 

id) Distance Velocity Lag (Trans- 
portation Lag).-The design and 
performance of the heat exchanger 
has a definite influence on heat 
transfer, and on the rate of change 
of temperature, derived from the 
heating (or cooling) surface. Many 
factors influence this ume lag. One 
such factor is speed of travel of 
material and this causes a control 
lag, which is called “Distance 
Velocity Lag” or sometimes “Trans- 
portation Lag” 

The usual heat flow process is a 
two capacity process whereby the 
heating medium passes on its heat 
to an intermediate .ubstance, which 
latter heats the ultimate processed 


material For example, hot com- 
bustion gases heat receptacles 
(muffles) im which metal goods 


receive heat-treatment. Process time 
lags consist, amongst cthers, in two 
heat transfer lags, namely from gases 


to muffles, and from these to the 
metal. 

In ceramic ovens and kilns the 
process time lags are considerable 
due to the big masses of brick 

Ovsturdbarce 
load | 
Protonged Mig 
how flame 

= 

Fig 3. High-low temperature control 


of furnace 
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inertia 
oon- 


thermal 


involved 
is unavoidable in thermostatic 
trol of kilns or ovens, and whatever 


material 


method of temperature control ts 
applied one has to consider the time 
interval elapsing between change of 
rate of heat input, and actual tem- 
perature change of the processed 
goods. What ts called, in contro! 
terminology, “process reaction 
rate” is very big im all heat exchang- 
ing ovens or kilns. The time tem- 
perature curves involved for heating 


up or for cooling can be worked 
out by practical experiments and 
temperature measurement It will, 


therefore, be realised that due to the 
inherent thermal qualities of ovens 
and kilns the achievable accuracy 
of temperature is limited, and does 
much more depend on thermal and 
control characteristics of the plant 
itself than on instrument characteris 
tics. Fig. 2a shows control of a hot 
air dryer, and Fig. 2b illustrates the 
“lag cycle.” 


Modes of Control 


Basically, two different main 
groups of control methods are ap- 


plicable to furnace control in 
general. The most common mode 
of control is “two-step control,” 


whereby the duration of full heat 
input into the oven is varied for 
longer or shorter ‘rtervals, either 
from “fully open” to “fully shut,” 
called “on/off” control, or alter- 
nauvely from “High” to “Low” 
rate of heat input, called “high-low” 
control. 

Two-step mode of control is 
essentially based on time, and 
diagram Fig. 3 illustrites a high-low 
control of furnace temperature, for 
example, achievable by opening o: 
closing control valves to gas burners 
The top curve shows the relation of 
heat load to time. and at a certain 
heat load the curve illus- 
trates the periods for high flame 
with gas control valve to burners 
fully open, but partly closed during 
periods when furnace temperature 
has reached the desired tempera- 
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CONTROLLER 


BUTTERFLY VALVES 
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FURNACE 


Fig 4 


ture. During low flame periods of 
time the brickwork cools down, and 
the control mechanism of the instru- 
ment has been set to cut in the full 
flame after an allowable drop of 
oven temperature This drop is 
called the “operating temperature 
differential,” and obviously the mag- 
nitude of it determines the fre- 
quency and duration of high flame 
and of low flame periods The 
second curve shows how an in- 
creased furnace heat load produces 
prolonged high flame periods. The 
bottom curve indicates the fluctuat- 
ing furnace temperature in form of 
a sine curve 

As an example, for a control 
scheme using two-step mode for an 
oil-fired furnace, Fig. 4 illustrates 
an oi or gas-fired furnace electri- 
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Fig. 5. Three-step mode of control 


for furnace 
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Typical high-low flame control of large gas-fired furnace 
air valves can be individually adjusted for correct fuel/air ratio 


Cowrtery, Negretss & Zambra Lid} 


Note: Gas and 


cally controlled by means of a con- 
troller mechanism actuating a 
motorised control valve in the fuel 
supply pipe to burners. A thermo- 
couple is the detecting control 
element, inserted m the oven 
space, and sends out electrical im- 
pulses if the furnace temperature 
changes. These control impulses are 


magnified within the controller 
mechanism, and produce motor- 
movement, which latter in turn 


alters the lever position of the fuel 
control valve automatically; for 
example the controller shuts down 
fuel supply if furnace temperature 
and set temperature of the control 
instrument coincide, and vice versa 
Due to furnace time jags, however, 
a certain overrun of temperature 
will take place, developing the sine 
curve as shown before in Fig. 3. 

A further development the 
multi-step mode of control, whereby 
the rate of heat input can be altered 
in several stages, for example in 
three steps, as illustrated in Fig. 5 
The various positions of vacuum 
mercury switch tubes produce high, 
or medium, or low position of the 
fuel supply valve to burners by 
means of a motorised torque unit 
The “cyclic” control action of mult- 
step control is, of course, less pro- 
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nounced than of “on-off or “high- 
low” mode of control. Due to the 
large heat storage capacity of heat- 
treatment furnaces, however, too 
rapid rise or fall of temperature will 
not take place at two-step mode, 
because the residuant heat in brick- 
work smooths out temperature 
fluctuations. 


(To be continued.) 


LABORATORY GLASSWARE 
FOR FESTIVAL OF BRITAIN 


YRODUCTS of a firm making labora 
tory glassware at Treforest (Glam) 
have been selected for display at the 
Festival of Britain as representative of 
the whole industry in Britain 
The firm is H. J. Elliott and Co. Ltd, 
who brought this new industry to Wales 
in 1941. Today the factory at Treforest 
i one of the most prominent in Britain 
for the manufacture of volumetric glass- 
ware, lamp-blown apparatus and chemi- 
cal thermometers. They are used in the 
analysis of coal, control of water, gas 
end electricity, in medical research, soil, 
seed and milk testing, food processing. 
and for numerous other purposes 
The factory is employing more than 
400, many of whom are disabled miners 


HEAVY DUTY ELECTRIC 
MOTORS 


\ YE have received from Lancashire 

Dynamo and Crypto Ltd. the 
latest list of electric motors for use in 
industry, which covers the heavy duty 
types. These L.D.C. motors range from 
the open types suitable for general rug- 
ged use, which connotes sturdy construc- 
tion and sound design, to the types which 
are of particular interest to people in the 
gas industry, the flame-proof motor 
These range from the smaller sizes suit 
able for use in driving benzole pumps 
and so forth in enclosed spaces to the 
large types for driving coal crushers and 
the like. Cooling is, of course, one of 
the problems in designing these flame- 
proof motors and L.D.C. have motors to 
meet the most exacting conditions and 
what might be called stock sizes up to 
1.100 hip. Those interested should write 
to Lancashire Dynamo and Crypto. Ltd 
at Trafford Park, Manchester 17 
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A COMPLETE 
ADVISORY SERVICE 
TO THE 

CLAY INDUSTRIES 


In addition to their designing and 
contracting activities in the world of 
ceramics, the International Furnace 
Equipment Co. Ltd. can make avail- 
able to the industry the services of 
their trained specialists for assisting 
manufacturers of clay ware in finding 
solutions to the many problems which 
face them today. 


THIS SERVICE CAN COVER THE 
FOLLOWING: 


@ Layout of new works and fe- 
planning and  re-organising at 
existing plants. 


@ Investigation of new lines of manu- 
facture and new methods of pro- 
duction, 


@ Mechanisation of processes. 
@ Scientific utilisation of fuel. 


@ Heat recover and application to 
ancillary processes. 


@ Utilisation of low grade fuels. 


A preliminary survey of your plant 


can be carried out for a nominal fee 


THE INTERNATIONAL FURNACE 


EQUIPMENT COMPANY LIMITED 
ALDRIDGE, STAFFORDSHIRE 
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Nickel Alloys in Glass and 
Pottery Production 


N many high temperature processes. 

box type furnaces have been re- 
placed by furnaces designed to give 
continuous production. Moving 
belts are commonly used for the 
conveying medium. Conveying belts 
running through a furnace at high 
temperature, have to withstand a 
dificult combination of conditions, 
consisting of the direct loading of 
the work on the belt, the tension of 
the belt required to pull it through 
the furnace, wear by the hearth, 
alternate heating and cooling and 
the attack of the furnace atmo- 
sphere. High-quality materials are 
necessary to meet these conditions 
and above 700° C. high nickel alloys 
should be used to provide the neces- 


Giost and decorative firi 
heated beit conveyor 


1g has been speeded up by the use of electrically 


sary strength and oxidation §resis- 


tance 


Nickel-Chromium Alloys 


The most widely used alloy ts 
Nimonic D_ nickel-chromium alloy, 
which is suitable for use under either 
oxidising or reducing conditions 
with furnace temperatures up to 
1,000° C. If the furnace tempera- 
ture exceeds 1,000° C. and particu- 
larly under oxidising conditions, 
80/20 nickel-chromium alloys are to 
be preferred The upper limit 
depends upon various factors but 
the furnace temperature seldom 
exceeds 1,080 C. and this figure 


does not, of course, refer to the belt 
temperature 
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The major factors affecting the 
life of a belt include the loading, 
the operating temperature, the 
atmosphere in the furnace and the 
width of the belt. The conditions 
in any two furnaces are rarely iden- 
tical so that it is not possible to give 
comparative figures for belt life. In 
any particular case, the belt manu- 
facturer should be consulted 


Use in Ceramic Field 
Until recent years, the use of con- 


The method by which high 
quality glassware is produced has 
altered little since the early days of 
the industry. Wine glasses, bowls, 
tumblers, decanters and the like are 
still produced in the traditional ways 
with simple tools and equipment 
Bowls or hollow shapes are blown 
at the end of a metal tube called a 
blowing iron, while solid com- 
ponents such as the stems and bases 
of wine glasses are formed from 
fluid glass taken from the furnace at 
the end of a gathering tron The 
simplicity and speed of the glass 
blower’s operations effectively hide 
the acquired skill No layman 
watching a glass worker produce so 
simple an article as a wine glass 
would imagine that it takes 1S years 
to learn to carry out all operations 
with certainty at an economic speed. 


Scrap Glass Remelted 


Glass is generally classed as a 
cheap raw material, but lead glass, 
which ts used for high-quality cut 
glass, that is glass which is ground 
and polished, contains 8O per cent 
by volume of lead and is a much 
higher priced material than the glass 
used for pressed ware. Scrap glass 
is accordingly returned to the melt- 
ing furnace 

When steel blowing irons and 
gathering trons are used, oxide 
forms through contact between the 


GLASS GATHERING AND BLOWING IRONS 
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veyor belt furnaces was mainly con- 
fined to the treatment of metals by 
annealing, sintering and brazing, but 
latterly they have been very success- 
fully introduced into the ceramic 
held Glost and decorative firing 
have been greatly speeded up by the 
use of electrically heated belt con- 
vevyor kilns For belts which have 
to run in an oxidising atmosphere 
at temperatures in the neighbour- 
hood of 1,100° C. nickel- 
chromium alloys ure used 


Transferring glass from an tinconel 
gathering iron to form the handle 
of a cut glass water jug 


glass and the steel and adheres to 
the glass left at the end of the trons 
This has to be removed by 
hand before the can be 
returned to the melting furnace and 
is a lengthy and laborious operation 
When Inconel irons used oxide 
does not form and can be 
returned to the melting furnace with- 


oxide 


glass 
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Nozzies in Inconel for glass blowing 
irons for use by the British Thomson 
Houston Co. Ltd 


out anything more than a_ brief 


inspection. 


Some Applications 

A glassworker at plant of Stevens 
and Williams Ltd., Brierley Hill, 
makers of the well-known “Royal 
Brierley” glassware is shown in the 
accompanying illustration. 
firm have used Inconel for both 
gathering and blowing irons and are 
now standardising. on Inconel for 
these tools view their 
experience. 

Similar results have been obtained 
by manufacturers producing other 


types of glassware and also shown 
are a group of Inconel glass blowing 
made by Qualcut Tool Co. 
Lic ttheid, for use in the plant 
of British Thomson-Houston 
( utd, at Chesterfield. After 
6 tenths’ use these nozzles were 
still in excellent condition and over 
100 similar nozzles are now in use 
These were produced by drilling and 
machining | in. dia. Inconel rod 
The glass produced by this company 
is required for electrical purposes, 
and varies in composition, depend- 
ing upon the final use. 

Another successful user of Inconel 
glass blowing nozzles is The Nox 
Electric Lamp Co. Ltd., of Hunslet, 
Leeds, who have about 150 Inconel 
nozzles in service. They report that 
“Inconel does not ‘flake’ in service, 
there is no discoloration of the glass 
and the glass blower's practice of 
quenching the nozzles in water prior 
to ‘knocking off has no detrimental 
effect.” The company produce the 
nozzles in their own machine shop, 
but the welding to the shank is done 
by the Leeds Welding Co. Ltd. 

The successful use of Inconel for 
this application in contact with fluid 
glass suggests that there may be 
other uses in the glass industry 
where the good resistance of Inconel 
to oxidation may be advantageously 
employed 


SAFETY DEVICES 


Electronic devices are being em- 
ployed on a growing scale for 
various industrial purposes, notably 
automatic controls and safety 
devices 

One of the new safety devices to 
be made in this country ts the Ether- 
Wheelco “Flame-Otrol,” an electro- 
nic device designed to safeguard gas- 
and oil-fired apparatus and prevent 
explosions when explosive condi- 
tions exist in the combustion cham- 
ber or kiln. Ether Ltd., Birmingham, 
are manufacturing this device under 
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patents of the Wheelco Instruments 
Company of Chicago, who have 
supplied upwards of 30,000 units for 


The detecting unit 


use as protective devices on heating 

apparatus throughout the world. 
Protection of gas-fired apparatus 

is achieved by utilising the conduc- 


inte 
1 
| 
ny 
i 
a 
a 


CERAMICS 


WEBCOT 
New LEHRS, KILNS AND OVENS 


SPECIAL INTERLOCKED HEAVY 

LONG-LIFE REFRACTORY CONNECTORS ON 


efficient kiln” 


Glass annealing and enameliing 
lehrs and kilns, Potters’ tunnel 
ovens, kilns for artists, schools, Heh 

test and smal! production, 


WEBCOT LIMITED 


14 KING STREET 


FULLY FLOATING NEWCASTLE, STAFFS ‘g 
SIMPLE AND ECONOMICAL CUSHIONED _— 
TEMPERATURE REGULATION BRICKWORK Tel.: Newcastle, Staffs 67927 


ee relay, shuts off the fuel supply to the 94} 
furnace and so safeguards the 

apparatus 
The electrode unit which carries 
ereonernearel the flame rod, is the vital com- é 
ponent upon which the successful 
a operation of the device depends j 
ps Inconel was specified for the flame 
rod because it resists deterioration 
o up to 1,000° C. and has high 
of the electrode may be quickly and 
easily effected, although frequent 
replacement is not necessary unless _ 
the rod is exposed to high tempera- i 
tures for prolonged periods, as Liss 
Showing method of application Inconel is noteworthy for the ex- ; 
a cellent resistance which it offers to Re” 
oxidation services of this 

tivity of the flame, which impinges character 
on an Inconel electrode and com- Acknowledgment for the above 
pletes an electric circuit of high is made to, Henry Wiggin and Co 
resistance while the flame exists. An Ltd., Stevens and Williams Ltd... 
electronic circuit, capable of operat- Qualcut Tool Co. Ltd., The British 
ing an electric relay or contactor, Thomson-Houston Co. Ltd. The 
is connected between the electrode Hox Electric Lamp Co. Ltd., The 
and earth. If the flame fails, a Leeds Welding Co. Ltd. and Ether 

solenoid valve, operated by the Ltd. 
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FLUORESCENT TESTING 
OF GREEN WARE 


The Filtered Particle Method 


H. N. STAATS* 


EARLY everyone who has 

worked with clay has at one 
ume or another attempted to locate 
cracks by the use of kerosene, gaso- 
line, glycerin, dyes, oils or water. All 
of these techniques rely to some 
degree upon the difference in the 
absorption of a liquid by a crack 
and by the surrounding area. The 
favourite, kerosene, 1s widely used 
by brushing the liquid on the ware 
in the location where cracks are 
expected to occur. On relatively wide 
cracks which are still invisible to the 
naked eye, a momentary, whitish 
indication will form and rarely can 
be reliably checked by a second ap- 
plication of the fluid. In most cases 
kerosene and similar fluids are a 
one-shot affair-—either the crack is 
caught the first time or not at all. 
An enthusiastic imaginative inspec- 
tor who wields a brushful of kero- 
sene can often find trouble where 
none exits and by the same token 
can completely miss serious cracks 
which automatically doom the piece 
to the scrap heap 


Not Conclusive 

The use of various solvents of this 
type generally ts not conclusive, since 
small, serious cracks are frequently 
overlooked. In the case of sanitary 
ware it is most frequently the smaller 
cracks which open up most widely 
upon firing. Why then do people 
use such fluids and techniques’? The 


reason seems to be, that nothing 


better has been available and that an 
attempt at inspection is frequently 
better than nothing at all. 


Detzils of New Method 

In the last 2 years new methods 
for locating cracks in green ware 
and other porous materials have 
become available These are the 
filtered particle inspection methods.t 
They may be used on a wide variety 
of unfired clayware, partially sin- 
tered metallic compacts, concrete, 
and certain fired porous ceramic 
materials. The mechanism of opera- 
tion of these methods is essentially 
similar to that of the kerosene tech- 
nique: porous materials absorb 
liquids at their surfaces roughly in 
proportion to their surface area. A 
crack also has surface area, though 
we should properly call it internal 
surface area. This internal area ts 
highly concentrated with respect to 
the external surface, and when the 
porous surface is flooded, more 
liquid will be absorbed at the crack 
than anywhere else. If we now sus- 
pend the proper number of particles 
of the proper range of sizes and 
shapes in the liquid we find that 
these particles will be attracted to 
the vicinity of the defect by the 
strong absorption effect of the crack, 
attempt to enter, and being too large. 
filter out at the top edges of the 
crack Thus we have a row of 
particles lined up throughout the 
length of the crack producing a posi- 
uve, surface indication of the defect 

The use of this method for locat- 
ing defects sull has to meet the 
requirements of any good inspection 
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method by justifying the cost of that 
inspection with respect to (1) the 
time required for application, (2) 
cost of equipment, (3) me required 
for viewing, (4) the cost of the in- 
spection medium, and (5) the effect 
of the test upon the ware 

In computing savings gained by 
the use of any nondestructive test 
these five factors are important 


Application Time 

In the use of filtered-particle in- 
spection methods the amount of 
time required for applying the in- 
spection medium is usually less 
than that of applying kerosene 
or similar fluids. A toilet bowl can 
usually be sprayed in all critical 
locations in the time required to 
spin the turntable one revolution 
Dishes, small insulators, and some 
artware may be dipped. The use of 
filtered-particle inspection methods 
removes the necessity of closely 
examining the ware at the time of 
application of the inspection 
medium because the indication is 
permanent until the piece is fired 

The cost of applying the inspec- 
tion medium with these methods ts 
not high since in most cases it in- 
volves relatively simple equipment 
The inspection medium is applied 
to complex and large shapes by 
means of air or pressure spraying 
equipment This usually requires 
a device to agitate the contents of a 
$5 gal. drum and recirculate it to an 
application gun 

Viewing equipment generally re- 
quires an adequate source of special 
light and a flexible fixture to support 
it. 


Time Required for Viewing 

Viewing the ware is usually the 
operation which requires the most 
time, particularly on complex shapes 
such as insulators and sanitary ware 
In order to speed up this phase of 
inspection, “black light” has been 
used extensivels 

Black light ts a radiation of a wave 
length which excites fluorescence in 
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certain substances. It ts frequently 
called “near” ultra-violet light and 
has a wave length of 3,650 au. 
which is considerably greater than 
sunburn producing wave lengths 
Black light is harmless and ts ex- 
tensively used today im industry as 
well as in the theatrical business 

If we use particles in our inspec- 
tion medium which have this pecu- 
lar ability to fluoresce under black 
light, a crack indication will glow 
brightly when exposed to such light, 
whereas the background will be dull 
purple. The basic reason for use 
of fluorescent materials is the high 
rao of contrast between indication 
and background For imstance, a 
daylight visible particle when de- 
posited at a defect may have a con- 
trast ratio of 10:1 with relation to 
its background. A fluorescent indi- 
cation on the same piece may have 
a contrast ratio near 100:1 The 
higher the ratio the easier the 
indication is to see, and faster 
viewing 1s the end result. In addi- 
tion, it has been observed that a 
glowing indication attracts the eye 
more readily than does a similar 
indication when viewed in white 
light 


Inspection of Clayware 
Fluorescence also plays an impor- 
tant role in the inspection of clay- 
ware where it ts necessary to remove 
or repair the crack. The existence 
of a crack in a green dish would be 
sufficient reason for rejection because 
of its low unit value, but on the 
other hand a crack in a more costly 
assembled product such as sanitary 
ware is a signal to begin work 
Therefore, in addition to a surface 
indication of a defect i becomes 
to provide a subsurface 
This is done by 


necessary 
indication as well 
incorporation the inspection 
medium of certain fluorescent 
soluble dyes. and insoluble pigments 
with particle sizes small enough to 
permit entry into the crack. With 
the subsurface indication, the de- 
fect can be chased with a knife or 
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grooved with a pegging tool untl 
the bottom of the crack 1s reached. 
If, in chasing, the crack appears to 
be removed, a re-application of the 
inspection medium will serve as an 
accurate check. If the crack ts still 
present a new surface indication will 
appear and repair techniques can 
be carried still further. If the defect 
is pegged or filled in, the peg itself 
may be checked. 


Amer Cer Soc. Bull, 9. 11, 411 415 


ELECTRICITY IN NORTH 
STAFFS 


th phenomenal growth in the use of 
electricity North Staffordshire 
during the past Il years is mentioned in 
a report of the North Staffordshire Sub 
Area, supplementing the second annual 
report of the Midlands Electricity Board 
for the year ended 31st March, 1950 


Smoke Abatement 

All requirements for additional indus- 
trial load has been met, it is stated, and 
it was satisfactory to note that clectricity 
was playing its part in the problem of 
smoke abatement 

The report states 

The units sold for the 


year were SOO 


NEWS FROM 


“THE diatomite industry is making 


good progress im Scotland in 
both the raw material and fabrication 
fields) Raw materials are now being 
mined fairly extensively in Skye from 
the Loch Cuirthir deposits opened up 
about 1948 by Scottish Diatomite Ltd 
whose headquarters are now in 
Portree, Skve 
Although weather conditions were 
adverse, a tair volume of diatomite of 
good quality was taken out last year 
and a considerable amount of con- 
structional work tackled It will be 
remembered that the Secretary of 
State for Scotland gave a SO year lease 
of the deposits and that assistance 
was given in building roads into the 
area—-till then tairly maccessible and 
difficult to work. Progress has been 


million representing an increase of 12 
per cent. over the previous year and of 
200 per cent. over a figure of 167 million 
in 1938-1939 for the constituent under- 
takings. The maximum demand carried 
was 122.166 kilowatts representing an 
increase of 97 per cent. over the previous 
vear and of 118 per cent. over a figure 
of 53.850 kilowatts for 1938-1939 for the 
constituent undertakings In the same 
period the load factor has increased from 
392 per cent. to $06 per cent. These 
figures illustrate the phenomenal growth 
in the use of electricity in’ North 
Staffordshire over the past Il years. 

The average price of electricity per 
unit sold was | 1SId. representing an tn- 
crease of less than | per cent. over the 
previous year. This compares with the 
figure of 106d. per unit seld for 1938-39 
for the constituent undertakings and 
represents an increase of only 8S pe: 
cent. over the last 11 years, notwithstand- 
ing substantial increases in the cost of 
coal and other materials 


Changeover to A.C. 

The report states that some progress 
was made in changeover from direct to 
alternating current in Newcastle, Leek, 
Stafford and Market Drayton 

All requirements for additional indus- 
trial load had been met. Eight glost and 
four decorating kilns were connected 
during the year, and at the end of the 
year a further eight glost and seven 
decorating kilns were under considera- 
tion 


SCOTLAND 


made on these lines and supplies are 
being shipped out to consumers in 
various centres 


Silica Filters 

The manufacture of 
silica filters is also progressing in 
Scotland. This again ts a_ relatively 
new industry; its importance and the 
value of the industry to the country, 
lies in the growing field of applica- 
tion 

Filters of this type are being made 
by at least one Scottish firm, in Glas- 
gow, who handle production from the 
raw material stage to the kilning and 
finishing. Diatomaceous filters are be- 
ing used extensively in brewing—as 
instanced by Charles H. Sealy of Wat- 
ney Combe Reid and Co. Ltd., when 
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speaking to the Institute of Brewing in 
Edinburgh. They are being used im 
water filtration, in the filtration of 
compressed air used for the move- 
ment of liquids, for food industry 
purposes and in many other chemical 
and allied industries 

At present a fair volume of the dia- 
tomite in use 1s imported. Hopes are 
expressed that a growing amount of 
home diatomite will become available, 
limiting the extent of use of imported 
material. In addition to diatoma- 
ceous types, a whole range of ceramic 
filter units is being produced in 
Scotland bringing a new ceramic 
activity to the North. The bulk of 
this work was formerly handled in 
the potteries in England where it 1s 
still a most important section of the 
industrial ceramic industry. 


Historical Research 


An inquiry from a firm of steel 
makers in the U.S.A. has encouraged 
a Scots clay pipe manufacturer to dig 
back into their history—-which covers 
some 105 years. It began when the 
steel makers were dismantling a blast 
furnace, the origin of which had been 
lost over the years Intending to 
retain the furnace as a museum piece 
the US. firm were pleased to discover 
the name “Dougall, Glasgow” on the 
clay pipe stems discovered when 
excavating the plant. Hence the query 
as to the firm of Dougall in Glasgow, 
makers of clay pipes 
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Current research in Glasgow has 
suggested that the pipes may have 
been made by D. McDougall and Co 
Lid., of Charles Street, Glasgow, who 
were established as far back as 1846 
The firm think that the MAC in 
McDougal may have become obtli- 
terated over the years; there has cer- 
tainly been no other maker named 
Dougall in operation in the industry 
so far as can be traced 

McDougall await the arrival of 
samples of the pipes for identification, 
although it may prove difficult even 
should these pipes be of their manu- 
facture, to locate production to any 
given year, the more so since old 
records are now limited 


Lack of Youngsters 

The continuing dearth of youngsters 
in the clay pipe industry is a matter 
which is worrying managements, the 
more so since the labour force pre 
sently employed is getting no younger 

Fresh efforts are therefore being 
made to attract new jumor labour to 
the clay pipe and clay goods trade 
although the job is far from easy. The 
clay pipe industry lacks the glamour, 
the dash and the boosting which a 
whole range of present day employ 
ments receive and few young juniors 
appear to regard it as a trade worth 
their attention. If the industry 1 to 
be maintained and developed this at- 
titude must be adjusted and it is to 
that end that work is now directed 
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Whether the firms remaining in the 
trade can achieve any success 1s some- 
thing which only time can tell. What is 
certain 1s that demand for clay pipes 
remains as strong as for years Raw 
materials are plentiful and markets 
are fauly steady. Only thing lacking 
is an adequate flow of younger men 
to follow the present craftsmen when 


they retire. Each clay pipe is hand 
moulded and hand fired Plant 1s 
probably far from modern, but the 


capital cost of laying down a factory 
type plant would obviously be pro- 
hibitive and unremunerative in terms 
of potential return. Hence the con- 
tinuity of craft working and the prob- 
lem of recruiting to the industry 


Stained Glass 

The stained glass industry in Scot- 
land has completed a busy year and 
is anticipating a steady volume of new 
business in 1951. Contrary to reports 
of large scale commissions abroad 
the bulk of this highly specialised 
work is being done for home building 
A certain amount of foreign work has 
been undertaken, but again it 1s 
largely for English work in foreign 
countries 

The Scottish trade is located mainly 
in Edinburgh and Glasgow, long 
centres of the industry. The labour 
force is essentially older men trained 
in the craft In recent years there 
has been a growing tendency on the 
part of younger artists to seek expres- 
sion in this field. Some few have 
succeeded but even the best have 
sullered from the fact that their work 
is not suitable for practical purposes 


and demands redrawing in terms of 


working practice before it comes 
suitable 
Attitude in the industry is that it 


must retain a high artistic standard 
but that it must sell what the consu- 
mer wants or die malnutrition 
Money has become more difficult in 
recent months and this is an added 
factor for conservative work im this 
field and for concentration on essen 
tial bread and butter work 


Shortage of Bricks 

The brick position in Scotland con- 
tinues to give cause for alarm not 
only to management but to employees 
Bricklayers are now being shocked out 
of their calm by the knowledge that 
they may be forced into idleness and 
that many “brickies” are in fact idle 
because of lack of supplies. An appeal 
is being made in Edinburgh by the 
local bricklayers, asking the Secretary 


of State for Scotland to divert bricks 
from other purposes to the jobs on 
which they were employed and from 
which they have been dismissed 
because of lack of bricks. This ob- 
viously is impossible since the real 
solution is an improved supply of 
bricks—-and that cannot be achieved 


meantime 
Strikes at brickworks in Scotland 
have not helped. One, at Shotts, was 
idle when two employees were trans- 
ferred from night to dayshift working 
Their complaint over loss of wages 
led to the brickworks going idle 
Examples of futile and irresponsible 
striking of this type do nothing to 
help the present shortage of bricks 


G.E.C. DEVELOPMENT 
REPORT 1950 


following information has been 
from a survey” of 
1950, published by 
Ltd 


extracted 
developments in 
the General Electric Co 


Hammer Mills 

As an addition to the existing range 
of such equipment, the Fraser and 
Chalmers Works has designed a ham- 
mer mill fitted with a moving breaker 
plate, consisting of a number of man- 
steel plate sections mounted 
cust steel chain links, all of 


ganese 
on heavy 


14 


cast steel head and 


which move over 
manner similar to 


tail sprockets in a 
an apron feeder. The breaker plate 
is driven trom a_ separate motor 
through a high ratio heliocentric gear. 

The purpose of this breaker plate 1s 
to enable the mill to handle sticky 
material which would an 
ordinary hammer mill. One of these 
machines has been installed in Scot- 
land to deal with wet bauxite It 
reduces this material trom a feed size 
of some 9 in. and under to a product 
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Just completed, this sectional 60 in 


of minus { in sq. mesh at the rate of 
about 24 tons an hr., and 1s believed 
to be the first crusher of its type 
built in England 

A turther machine of a smaller size 
has now been ordered to deal with the 
dificult Northampton ore. It will be 
required to crush wet iron ore from a 
feed size of 3 in. to | in. and under 


Primary Crushers 

A sectional 60 in. by 48 in. Blake 
crusher has just been completed for 
the New Broken Hill Consolidated 
Ltd... of Australia, and ts shown 
above It was specially designed so 
as to be lowered down a small mine 
shaft 5 ft. 6 in. square section with 
projecting runners The steel side 
frames had therefore to be made in 
three sections with horizontal joints 
the flywheels being in halves The 
space available only permits the swing 
jaw to be lowered without its shaft, 
and, to avoid their having to be pres- 
sed together underground, the normal 
design has, in this case, been reversed 
and the swing jaw fitted with bearing 
bushes so that it swings on the shaft 
held stationary by grips on the side 
members The swing jaw is. the 


by 48 in 
Australia 
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is for delivery to 


Blake crusher 


heaviest single piece and weighs some 
14 tons when bare 

The crusher runs at 120 rpm. and 
is driven through a Vee rope by a 200 
h.p. 575 r.p.m. motor having a starting 
torgie 228 per cent. of full load 
torque. It is capable of reducing 
large boulders of hard ore to a pro- 
duct which can be adpisted to between 
minus 7 in. and 9 in. with a small per 
centage of oversize 

The advantage in being able to in 
stall these primary Blake crushers 
underground is that they enable the 
run-oi-mine boulders to be broken to 
a size convenient for hoisting to the 
surface where secondary crushing and 
subsequent treatment can be carried 
out 


Pan Feeder 

An interesting pan feeder, 6 ft. wide 
by 12 ft. 6 in. long, has been designed 
at the Fraser and Chalmers Engineer- 
ing Works, Erith, for use in New 
Zealand. It 1s fitted with manganese 
steel pans and cast steel chain links, 1s 
capable of handling large pieces of 
rock and has an output of some 200 
SOO tons an hr The speed of opera 
tion can be varied between § ft. and 
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APPOINTMENTS VACANT 


*ERAMICS. Interesting vacancies with scope for advancement now exist 

4 in the Nelson Research Laboratories, English Electric Co. Ltd., Stafford, 
for development work on industrial ceramics. Applicants should preferably 
have experience in the development or technical control of electrical porcelains 
or allied products, and should possess or be studying for the Hons. Certificate 
in Ceramics of the North Staffs. Technical College.-Apply, giving full details 
and quoting Ref. 846, to Central Personnel Services, English Electric Co. Ltd. 
24-30 Gillingham Street. London, S.W.1. 


APPOINTMENTS VACANT 


*YERAMICS. Nelson Research Laboratories, English Electric Co. Ltd... 
C Stafford, invite applications from Chemists and Physicists for vacancies in 
the Ceramic Laboratory. Applicants should have degree or equivalent quali- 
fication, and be interested in applying scientific principles to the development 
of electrical and industrial ceramics.—Apply, giving full details and quoting 
Ref. 415D, to Central Personnel Services, English Electric Co. Ltd.. 24-30 


Gillingham Street, London, $.W.! 


a minute by means of a fluid 
coupling which 1s suitable for an 
infinitely: variable speed regulation 
between 400 and 920 r.p.m. on a con- 
stant torque drive The drive also 
includes a Radicon worm reducing 
gear and a 25 hp. motor which, 
together with the fluid coupling, are 
to be mounted on a combined bed- 
plate The function of the chain 
curtains is to baffle any rock which, 
during tipping operations, might 
bounce out of control over the deli- 
very end of the feeder 


1S ft 


Moving Bar Finger Type Feeder 
A chalk crushing plant has recently 


been installed which incorporates a 
new type of finger bar grizzly feeder 
capable of handling 70 tens an hr., the 
largest pieces of chalk being about 
3 ft. by 2 ft. by 2 ft This feeder, 
which is 4 ft. wide and 15 ft. long has 
given every satisfaction. In addition 
to its main purpose of regulating the 
feed to the crusher that follows, it 
also removes the fine material The 
drive is from a 74 h.p. motor having 
a variable speed from 725-480 r.p.m 
The feeder is suitable for moderately 
large capacities which include big 


pieces. It is also capable of handling 
sticky materials 


Coal Preparation Plant 

Orders received for coal prepara- 
tion plant include one for Nantgarw 
Colliery, South Wales, which will have 
a capacity of 350 tons an hr. of run- 
of-mine coal, provision being made to 
extend the equipment so as to increase 
output to 700 tons an hr. as the col- 
liery is developed The plant will 
combine the Chances and flotation 
and froth flotation processes, the last 
named having a capacity of 60 tons an 
hr. of minus in. small coal 

The froth flotation equipment con- 
sists of a bank of cells in series, each 
having a square agitation box with a 
frothing chamber mounted in front. 
For simplicity the construction is in 
units of two cells, each agitation box 
having its own cruciform impeller 
driven from one vertical spindle motor 
mounted at the top of the assembly. 
A weir is provided to control overflow 
from the agitation box to frothing 
chamber. After the coal has floated 
to the surface of this chamber the 
residue passes to the next agitation 
box, and so on throughout the series 
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BRICESCO TUNNEL KILNS 


BRITISH CERAMIC SERVICE CO. LTD. 
Bricesco House, 1 Park Avenue, Wolstanton, Stoke-on-Trent 
Telegrams: Bricesco—S.O.T Telephone: S.0.T. 87404 
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POTTERY 


KILNS 
SUITABLE 
FOR 
STUDIO 
AND 
SCHOOL 
USE 


Brief particulars of two standard sizes 

are as follows:— 

(a) Maximum Temperature 1,250 C. 
Rating 12 kw. Internal Dimensions 
I ft. 2in. wide by | ft. 4in. high by 
2 ft. long. 

(b) A modification of kiln (a) suitable 
for the firing of statuettes and other 
tall ware, with storage and drying 
chamber provided. The size of thi: 
kiln is 12in. wide by I ft. 7 in. high 
by 2 ft. long. 


We manufacture all sizes of kilns to 
customers’ specific requirements, but the 
two mentioned above have proved to be 
the most suitable and economic designs 
for studio and school use. 


Please send for detailed information and 
prices. 


JAMES ROYCE ELECTRIC FURNACES LTD. 


Sir Richards Bridge, Walton-on-Thames, Surrey Waiton.cn Thames 206 
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